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Fujitsu’s MOS Memory Products 


Introduction 

Fujitsu manufactures a wide range of integrated circuits 
that Includes linear products, microprocessors, 
telecommunications circuits, ASICs, high-speed ECL 
logic, power components (consisting of both discrete 
transistors and transistor arrays), and both static and 
dynamic memories. 

The MOS memory product iine offers devices for use in 
a wide range of applications. These memories are 
manufactured to meet the high standard of quality and 
reliability that is found in all Fujitsu products. 


DRAMS 

Fujitsu manufactures a complete family of leading 
technology dynamic random access memories for the 
data processing, telecom, and industrial markets. This 
family consists of the highest density devices currently 
available with a broad selection of organizations, access 
modes, and packages. 


MOS Application-Specific Memories 

Our application-specific memories include a CMOS 
dual-port RAM that has two separate I/O ports, a CMOS 
cache buffer RAM that offers a two-byte width data path, 
and a CMOS TAG RAM that enhances memory 
performance of cache-based systems. 


MOS RAM Modules 

Fujitsu manufacturers a complete family of reliable CMOS 
dynamic and static RAM memory modules for those 
applications requiring high density and large memory 
storage capability. Fujitsu’s family of memory modules 
are pin compatible with Jedec standards. 


High-speed CMOS SRAMs 

Fujitsu's high-speed CMOS static RAMs offer the 
advantages of low power dissipation, low cost, and high 
performance. Features includes TTL compatibility and a 
separate chip select pin that simplifies multipackage 
systems design. 
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Fujitsu’s MOS Memory Products (Continued) 


Application-Specific Static Memories 

To address the system needs of cache memory chips, 
Fujitsu’s application-specific memory line includes both 
cache TAG RAM and high-speed static RAM, as well as 
port RAMS for multiprocessor systems. Additionally, 
Fujitsu will be offering control chips for memory transfers 
between CPU, rhain, and cache memories. 


Low-Power CMOS SRAMs 

These low-power static random access memories are 
ideally suited for use in microprocessor systems and 
other applications where fast access time and ease of 
use are required. The memories utilize asynchronous 
circuitry and may be maintained in any state for an 
indefinite period of time. 


NMOS Erasable PROMs 

Fujitsu currently offers 64K density EPROMs In NMOS 
technology to allow our customers with NMOS designs 
the time to change over to the newer CMOS technology. 


CMOS Erasable PROMs 

This family includes densities from 64K to 1 Mbit and is 
suited for applications with extremely low power 
consumption. The line is available in standard CERDIPs 
and surface mount packages with windows. New product 
development is expanding the offering to higher densities 
and to speeds under 100 ns. 


CMOS One-Time PROMs 

These products have the programming features of the 
EPROMS but are much more cost effective since they 
are not reprogrammable and come in plastic packages. 
All devices are available in standard DIPs and several are 
offered in flat packages and leaded chip carriers. 
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Fujitsu’s MOS Memory Products (Continued) 


CMOS EEPROMs 

These user-programmable, electrically erasable products 
are used for systems that require in-system 
reprogrammability. Such applications inciude digital 
instrumentation, industrial controls, and systems such as 
point-of-sale terminals. The features include latched 
addresses, self-timed write cycies, and write-protect 
circuitry. 


NMOS Non-Volatile RAMs 

Fujitsu’s NMOS non-volatile RAMs combine a high-speed 
static RAM with an EEPROM to provide read and write 
capability together with non-volatile storage. These RAMs 
are used In systems that require volatile memory that 
can be change at fast microprocessor speed. The 
features include an unlimited recall endurance and a 
10-year data retention store. 


CMOS Mask ROMs 

These factory-programmed devices are available in 
densities from 258K to 48Mbits and are Ideal for 
problem-free designs In high-volume production. These 
products are not reprogrammable and come in plastic 
packages. New product development will increase the 
density offering to 8Mbits and beyond. 
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Section 1 



NMOS DRAMS 


Maximum 




Access 


Package 


Sealing 

Page 

Device 

Tlme(ns) 

Capacity 

Options 


Method 

1-3 

MB81256-10 

100 

262144 bits 

16-pin Piastic 

DIP 

Plastic 


MB81256-12 

120 

(262144w X 1b) 

16-pln Ceramic 

DIP 

Metal 


MB81256-15 

150 


16-pin Ceramic 

DIP 

CERDIP 





16-pin Piastic 

ZIP 

Piastic 





18-pad Piastic 

LCC 

Plastic 





18-pad Ceramic 

LCC 

Frit Glass 

1-25 

MB81256-80 

80 

262144 bits 

16-pin Piastic 

DIP 

Plastic 




(262144w X 1b) 

16-pin Ceramic 

DIP 

Metal 





16-pln Plastic 

ZIP 

Plastic 





18-pad Plastic 

LCC 

Plastic 

1-45 

MB81257-10 

100 

262144 bits 

16-pln Plastic 

DIP 

Plastic 


MB81257-12 

120 

(262144w X 1b) 

16-pin Ceramic 

DIP 

Metal 


MB81257-15 

150 


16-pin Ceramic 

DIP 

CERDIP 





16-pin Plastic 

ZIP 

Plastic 





18-pad Plastic 

LCC 

Plastic 





18-pad Ceramic 

LCC 

Frit Glass 

1-69 

MB81257-80 

80 

262144 bits 

16-pin Plastic 

DIP 

Plastic 




(262144w X 1b) 

16-pln Ceramic 

DIP 

Metal 





16-pin Plastic 

ZIP 

Piastic 





18-pad Plastic 

LCC 

Plastic 

1-93 

MB81464-10 

100 

262144 bits 

18-pin Plastic 

DIP 

Plastic 


MB81464-12 

120 

(65536W X 4b) 

18-pin Ceramic 

DIP 

Metal 


MB81464-15 

150 


18-pad Plastic 

LCC 

Plastic 





20-pin Plastic 

ZIP 

Plastic 
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FUJITSU 


MOS 262144-BIT 
DYNAMIC RANDOM 
ACCESS MEMORY 


MB 81256-10 
MB 81256-12 
MB 81256-15 


262,144-BIT DYNAMIC RANDOM ACCESS MEMORY 


December 1985 
Edition 4.1 


The Fujitsu MB 81256 is a fully decoded, dynamic NMOS random access 
rhemory organized as 262,144 one-bit words. The design is optimized for high¬ 
speed, high performance applications such as mainframe memory, buffer 
memory, peripheral storage and environments where low power dissipation and 
compact layout is required. 

Multiplexed row and column address inputs permits the MB 81256 to be 
housed in a standard 16 pin DIP/ZIP and 18 pad LCC. Pin-out conform to the 
JEDEC approved pin out. Additionally, the MB 81256 offers new functional 
enhancements that make it more versatile than previous dynamic RAMs. 
"CA8-before-RAS” refresh provides an on-chip refresh capability. The 
MB 81256 also features "page mode" which allows high speed random access 
to up to 512 bits within a same row. 

The MB 81256 is fabricated using silicon gate NMOS and Fujitsu's advanced 
Triple-Layer Polysilicon process. This process, coupled with single-transistor 
memory storage cells, permits maximum circuit density and minimal chip size. 
Dynamic circuitry is employed in the design, including the sense amplifiers. 

Clock timing requirements are noncritical, and power supply torelance is very 
wide. All inputs are TTL compatible. 

• 262,144 X 1 RAM, 16 pin DIP and • C^-before-^, 1^-only, 

ZIP/18 pad LCC Hidden refresh capability 

• Silicon-gate, Triple Poly NMOS, • High speed Read-while-Write cycle 

single transistor cell • tAR,twcR»tDHR»tRWD. are 

• Row access time, eliminated 

100 ns max. (MB 81256-10) • Output unlatched at cycle end 

120 ns max. (MB 81256-12) allows two-dimensional chip select 

150 ns max. (MB 81256-15) • Common I/O capability using 

• Cycle time. Early Write operation 

200. ns min. (MB 81256-10) • On-chip latches for Addresses and 

220 ns min. (MB 81256-12) Data-in 

260 ns min. (MB 81256-15) • Standard 16-pin Ceramic (Seam Weld) 

• Page cycle time, DIP (Suffix:-C) 

100 ns max. (MB 81256-10) Standard 16-pin Ceramic (Cerdip) 

120 ns max. (MB 81256-12) DIP (Suffix: -Z) 

145 ns max. (MB 81256-15) Standard 16-pin Plastic 

• Single+5V Supply, ±10% tolerance DIP (Suffix: -P) 

• Low power. Standard 18-pad Ceramic 

385 mW max. (MB 81256-10) LCC (Suffix: -TV) 

358 mW max. (MB 81256-12) Standard 18-pin plastic 

314 mW max. (MB 81256-15) LCC (Suffix: -PV) 

25 mW max. (standby) Standard 16-pin Plastic 

• 256 refresh cycles every 4ms ZIP (Suffix.-PSZ) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

V|N' Vqut 

-1 to +7 

V 

Voltage on V^c supply relative to Vss 

< 

o 

o 

-1 to +7 

V 

„ . . _ Ceramic 


-55 to +150 


Storage temperature Plastic 

' STG 

-55 to+125 

u 

Power dissipation 

Pd 

1.0 

w 

Short circuit output current 

- 

50 

mA 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against danriage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU MB 81256-12 
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Fig. 1 - MB 81256 BLOCK DIAGRAM 


CLOCK GEN. 
NO. 1 


CLOCK GEN. 
NO. 2 


REFRESH 

CONTROL 

CLOCK 


INTERNAL 

ADDRESS 

COUNTER 


COLUMN 

DECODER 


SENSE AMPS 
I/O GATING 





DC 



Q 

0 



0 


262, 144 BIT 

Q 


STORAGE CELL 

5 



0 

DC 




CAPACITANCE (T. = 25 0 


Input Capacitance Aq to A 3 , D|n 
I nput Capacitance R AS, CAS, WE 

Output Capacitance Dout 
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RECOMMENDED OPERATING CONDITIONS 


(Referenced to Vgs) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Operating 

Temperature 


Vcc 

4.5 

5.0 

5.5 

V 


Supply Voltage 








Vss 

0 

0 

0 

V 


Input High Voltage, all inputs 

V,H 

2.4 


6.5 

V 

0°Cto +70° C 

Input Low Voltage, all inputs 

V,L 

-2.0 


0.8 

V 



DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

OPERATING CURRENT" 

Average Power Supply Current 
(RAS, CAS cycling; tpc = Min.) 

MB 81256-10 

•cci 



70 

mA 

MB 81256-12 

65 

MB 81256-15 

57 

STANDBY CURRENT 

Standby Power Supply Current 
(R^,C^V,h) 

•cc 2 



4.5 

mA 

REFRESH CURRENT 

Average Power Supply Current 
(RAS cycling, CAS = V|H; tp[c = Min.) 

MB 81256-10 

Icc3 



60 

mA 

MB 81256-12 

55 

MB 81256-15 

50 

PAGE MODE CURRENT* 

Average Power Supply Current 
(RAS = V|L, CAS cycling; tpc = Min.) 

MB 81256-10 

^CC4 



35 

mA 

MB 81256-12 

30 

MB 81256-15 

25 

REFRESH CURRENT 2* 

Average Power Supply Current 
(CAS-before-RAS;tRc = Min.) 

MB 81256-10 

•cc5 



65 

mA 

MB 81256-12 

60 

MB 81256-15 

55 

INPUT LEAKAGE CURRENT any input (V,n = OV to 

5.5V, Vcc “ 5.5V, Vss = OV, all other pins not under test = OV) 

•|(L) 

-10 


' 10 

juA 

OUTPUT LEAKAGE CURRENT (Data is disabled, 

VouT = to 5.5V) 

’o(L) 

-10 


10 

ma 

OUTPUT LEVEL Output Low Voltage (Iol= 4.2 mA) 

< 

o 

r 



0.4 

V 

OUTPUT LEVEL Output high Voltage (Iqh = -5.0 mA) 

Vqh 

2.4 



V 


* : \qc is depended on output loading and cycle rates. Specified values are obtained with the output open. 


NOTE 
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AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) ugMiiaMifefci 


_ 

Symbol 

MB 81256-10 






Min 

Max 

Min 




Time between Refresh 

fREF 


4 


4 


4 

BSI 

Random Read/Write Cycle Time 

^RC 







B3i 

Read-Write Cycle Time 

^RWC 



220 




HSIi 

Access Time from RAS 

BB 

^RAC 


100 


120 



ns 

Access Time from CAS 


^CAC 


50 





ns 

Output Buffer Turn off Delay 

^OFF 

0 

25 

0 

mm 



ns 

Transition Time 

tj 

3 

50 

3 

50 

3 

50 

ns 

RAS Precharge Time 

^RP 

85 


90 


100 


ns 

RAS Pulse Width 

^RAS 

105 

100000 

120 

100000 

150 

1 Q0000 

ns 

RAS Hold Time 

lEBU 







ns 

C^Pulse Width 

HBH 


100000 

60 

100000 

75 

100000 

ns 

CAS Hold Time 

tcSH 

105 


120 


150 


ns 

RAS to CAS Delay Time 

BB 

fRCD 

20 

50 

22 

60 

25 

75 

ns 

CAS to RAS Set Up Time 

fcRS 

10 


10 


10 


ns 

Row Address Set Up Time 

^ASR 

0 


0 


0 


ns 

Row Address Hold Time 

fRAH 

10 


12 


15 


ns 

Column Address Set Up Time 

^ASC 

0 


0 


0 


ns 

Column Address Hold Time 

^CAH 

15 


20 


25 


ns 

Read Command Set Up Time 

fRCS 

0 


0 


0 


ns 

Read Command Hold Time Referenced 
to CAS 

B 

^RCH 

0 


0 


0 


ns 

Read Command Hold Time Referenced 
to RAS 

S 

^RRH 

20 


20 


20 


ns 

Write Command Set Up Time 

IB 

Twcs 

0 


0 


0 


ns 

Write Command Pulse Width 

fwp 

15 


20 


25 


ns 

Write Command Hold Time 

fwCH 

15 


20 


25 


ns 

Write Command to RAS Lead Time 

f RWL 

35 


40 


45 


ns 

Write Command to CAS Lead Time 

fcWL 

35 


40 


45 


ns 

Data In Set Up Time 

^DS 

0 


0 


0 


ns 

Data In Hold Time 

^DH 

15 


20 


25 


ns 

CAS to WE Delay 



15 




25 


hs 

Refresh Set Up Time for CAS Referenced 
to RAS (CAS-before-RAS cycle) 

^FCS 

20 


20 


20 


ns 

Refresh Hold Time for CAS Referenced to RAS 
(CAS-befbre-RAS cycle) 

fpCH 

20 


25 


30 


ns 
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MB 81256-15 


FUJITSU 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter I8fai3:i 

Symbol 

MB 81256-10 

MB 81256-12 

MB 81256-15 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

CAS Precharge Time (CAS-before-RAS cycle) 

I^CPR 

20 


25 


30 


ns 

RAS Precharge to CAS Active Time 
(Refresh cycles) 

Trpc 

20 


20 


20 


ns 

' Page Mode Read/Write Cycle Time 

tpc 

100 


120 


145 


ns 

Page Mode Read-Write Cycle Time 

tpRWC 

100 


120 


145 


ns 

Page Mode CAS Precharge Time 

I^CP 

40 


50 


60 


ns 

Refresh Counter Test Cycle Time IQ 

I^RTC 

330 


375 


430 


ns 

Refresh Counter Test RAS Pulse Width QH 

^TRAS 

230 

10000 

265 

10000 

320 

10000 

ns 

Refresh Counter Test CAS Precharge Time ID 

^CPT 

50 


60 


70 

i__ 

ns 


Notes: 

Q An initial pause of 200 ns is required after power-up_ 
And then several cycle (to which any 8 cycle to per¬ 
form refresh are adequate) are required before proper 
device operation is achieved. 

If internal refresh counter is to be effective, a mini¬ 
mum of 8 CAS before RAS refresh cycles are required. 

Q AC characteristics assume tj = 5 ns. 

Q V|H (min) and V|l (max) are refrence levels for mea¬ 
suring timing of input signals. Also, transition times 
are measured between V,h (min) and V|l (max.). 

Q Assumes that tpco ^ ^rcd (max.) If tpcD 's greater 
than the maximum recommended value shown in this 
table, tpAc will increase by the amount that tpco 
exceeds the value shown. 

Q Assumes that tpcD ^tRCD (max.). 

01 Measured with a load equivalent to 2 TTL loads and 
100 pF. 


B Operation within the tpcD (max) limit insures that 
tRAc (max) can be met. tpco (max) is specified as a 
reference point only; if tpco 's greater than the 
specified t^cD (max) limit, then access time is con¬ 
trolled exclusively by tcAC- 

B tRCD (min) = tRAH (min) -i- 2ty {tj = 5ns) -f- t^sc 
(min). 

B Either tpRH or tpcH must be satisfied for a read cycle. 

DB Iwcs tcwD S'"® not restrictive operating para¬ 
meters. They are included in the data sheet as elec¬ 
trical characteristics only. If t^cs ^ ^wcs (min), 
the cycle is an early write cycle and the data out pin 
will remain open circuit (high impedance) throughout 
entire cycle. 

fcwD ^ tcwD (min) the cycle is a read-write cycle 
and data out will contain data read from the selected 
cell. If neither of the above sets of conditions is satis¬ 
fied the condition of the data out is indeterminate. 

B| Test mode cycle only. 
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Read Cycle 


tASR hRAH tASC tCAH 


ROW 

ADDRESS 


COLUMN 

ADDRESS 



Write Cycle (Early Write) 


^ASR tf^AH tASC 


□ Don't Care 


ADDRESSES 


V|H- 
V|L- 


ROW 

ADDRESS 


COLUMN 
, ADDRESS,^ 






Dout 

VoL- 


□ Don't Care 























Illllllllllllllllllllilllllllllil 

FUJITSU 


MB ai256-10 
MB 81256-12 
MB 81256-15 


Page Mode Write Cycle 



Page Mode Read-Write Cycle 
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Hidden Refresh Cycle 



CAS-before-RAS Refresh Counter Test Cycle 

-tRTC— 



_ V|n- 

yVE (Read) v,,- 


Dqut 


*RCS|--^ 


^RCS tCWD 


VALID DATA 




-tcwL- 

-tRWL 




> 




□ Don't Care 
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DESCRIPTION 


Simple Timing Requirement 
The MB 81256 has improved circuitry 
that eases timing requirements for high 
speed access operations. The MB 81256 
can operate under the condition of 
fRCD (max) = tcAC thus providing 
optimal timing for address multiplexing. 
In addition, the MB 81256 has the 
minimal hold time of Address (tcAh)/ 
WE (twch) and Din (tpH)* The 
MB 81256 provides higher through¬ 
put in inter-leaved memory system 
applications. Fujitsu has made timing 
requi rements that are referenced to 
RAS nonrestrictive and deleted them 
from the data sheet, these include tAR, 
twcR/ toHR and tRwo- As a result, 
the hold tim es of the Column Addre ss, 
Din and WE as well as tcwD (CAS to 
WE Delay) are not ristricted by tRco* 

Address Inputs: 

A total of eighteen binary input address 
bits are required to decode any 1 of 
262,144 cell locations within the 
MB 81256. Nine row-address bits are 
established on the input pins (Aq 
to As) and are latched with the Row 
Address Strobe (RAS). Nine column- 
address bits are established on the input 
pins and are latched with the Column 
Address Strobe (CAS). All row ad¬ 
dresses must be stab le on or before the 
falling edge of RAS. CAS is i ntern ally 
inhibited ( or “gated") by RAS to 
permit triggering of CAS as soon as the 
Row Address Hold Time (tpAh) speci¬ 
fication has been satisfied and the 
address inputs have been changed from 
row-addresses to column-address. 

Write Enable: 

The read mode or write mode is selected 
with the input. A high on WE 
selects read mode; low selects write 
mode. The data input is disable when 
read mode is selected. 

Data input: 

Data is written into the MB 81256 dur¬ 
ing a write or read -w rite cy cle. The later 
falling edge of WE or CAS is a strobe for 
the Data In (D|n) register. In a write 
cycle, if WE is brought low before 


CAS, D|n is strobed by CAS, and the 
set-up and hold times are re feren ced to 
CAS. In a read-write cycle, WE can be 
delayed after CAS has been low and 
CAS to We Delay Time (tcwo) has 
been satisfied. Thus D|n is strobed by 
WE, and set-up and hold times are 
referenced to WE. 

Data Output: 

The output buffer is three-state TTL 
compatible with a fan-out of two 
standard TTL loads. Data out is the 
same polarity as data-in. The o utput is 
in a high impedance state until CAS is 
brought low. In a read cycle, or read- 
write cycle, the output is valid after 
tRAc from transition of RAS when 
tRCD (max) is satisfi ed, or after t^Ac 
from transition of CAS when the 
transition occurs after t ^cp (max). 
Data remain valid until CAS is re¬ 
turned to a high level. In a write cycle 
the identical sequence occurs, but data 
is not valid. 

Fast Read-While-Write cycle 
The MB 81256 has a fast read while 
write cycle which is achieved by precise 
control of the three-state output buffer 
as well as by the simplified timings 
described in the previous section. 
The output buffer is controlled by the 
state of We when CAS goes low. When 
We is low during CAS transition to low, 
the MB 81256 goes Into the early write 
mode in which the output floats and the 
common I/O bus can be used on the 
system level. Whereas, when WE goes 
low after tpwD following CAS transi¬ 
tion to low, the MB 81256 goes into the 
delayed write mode. The output then 
contains the data from the cell selected 
and the data from D|n is written into 
the cell selected. Therefore, a very fast 
read write cycle (tRvvc “ ^rc) 's 
possible with the MB 81256. 

Page Mode: 

Page-mode operation permits strobing 
the row-address into the MB 81256 
while maintaining RAS at a low through¬ 
out all successive memory operations 
in which the row-address doesn't chan¬ 
ge. Thus the power dissipated by the 


falling edge of RAS is saved. Access and 
cycle times are decreased because the 
time normally required to strobe a new 
row address is eliminated. 


Refresh: 

Refresh of the dynamic memory cells is 
accomplished by performing a memory 
cycle at each of the 256 row-addresses 
(AotoAy) at least every 4ms. The 
MB 81256 offers the following 3 types 
of refresh. 

RAS -only Refresh; 

RAS-only refresh avoids any output 
during refresh because the output 
buffer is in the high impedance state 
unless CAS is brought low. 

Strobing each of 256 row-addresses 
(Aq to Ay) with RAS will cause all bits 
in ea ch row to be refreshed. Further 
RAS-only refresh results in a substantial 
reduction in power dissipation. During 
RAS-only refresh cycle, either V|h or 
V|L is permitted to As- 

CAS -before- RAS Refresh ; 

CAS-before-RAS refreshing available on 
the MB 81256 o ffers an alternate 
refresh method. If CAS is held “low" 
for the specified period (tpcs) before 
RAS goes to “low", on-chip refresh 
control clock generators and the refresh 
address counter are enabled, and an 
internal refresh operation takes place. 
After the refresh operation is perform¬ 
ed, the refresh address counter is 
automatically incremented in prepara¬ 
tion for the next CAS-before-RAS 
refresh operation. 

Hidden Refresh; 

A hidden refresh cycle may takes place 
while maintaining the latest valid data 
at the output by extending CAS active 
time. 

Fo r th e MB 8 1256 a hidden refresh is 
a CAS-before-RAS refresh cycle. The 
internal refresh address counters pro¬ 
vide the refresh addresses, as in a normal 
CAS-before-RAS refresh cycle. 

CAS-before-RAS Refresh Counter Test 
Cycle: 

A special timing sequence using CAS- 
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before-RAS counter test cycle provides 
a convenient method of v erifying the 
functionality of the CAS-before-RA$ 
refresh act ivate d circ uitry. 

After the CAS-befor-RAS refresh opera¬ 
tion, if CAS goes to high and then 
goes to low again while RAS is held low, 
the read and write operations are 
enabled. 

This is shown in the GAS-before-RAS 
counter test cycle timing diagram. 
A memory cell address (consisting of a 
row address (9 bits) and column address, 
(9 bits) to be accessed can be defined 
as follows: 

*A ROW ADDRESS Bits Aq to Ay 


are defined by the refresh counter. 
The bit Ag is set high internally. 

*A COLUMN ADDRESS -AH the bits 
Ao to As are defined by latching 
levels on Aq to As at the second 
falling edge of CAS. 

Suggested CAS-before-RAS Counter 

Test Procedure 

The timing as shown in the CAS-before- 

RAS Counter Test cycles is used for 

the following operations: 

(1) Initialize the internal refresh ad¬ 
dress counter by using eight CAS- 
before-RAS refresh cycles. 

(2) Throughout the test, use the sahrie 


column address, and keep RA8 
high. 

(3) Write "low" to all 256 row ad¬ 
dress on the same column address 
by using normal early write cycles. 

(4) Read "low" written in step 3) and 
check, and simultaneously write 
"high" to the same address by using 
internal refresh counter test read- 
write cycles. This step is repeated 
256 times, with the addresses being 
generated by internal refresh ad¬ 
dress counter. 

(5) Read "high" written in step 4) and 
check by using normal read cycle 
for all 256 locations. 

(6) Complement the test pattern and 
repeat step 3), 4) and 5). 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 3 - NORMALIZED ACCESS TIME 
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Fig.4~ NORMALIZED ACCESS TIME 
vs AMBIENT TEMPERAUTRE 
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Fig. 5 - OPERATING CURRENT 
vs CYCLE RATE 



Fig. 6 - OPERATING CURRENT 
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Fig. 7 - OPERATING CURRENT 
vs AMBIENT TEMPERATURE 
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Fig. 8 - STANDBY CURRENT 
vs SUPPLY VOLTAGE 
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Fig. 9 - STANDBY CURRENT 
vs AMBIENT TEMPERATURE 
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Fig. 10- REFRESH CURRENT 1 
vs CYCLE RATE 



Fig. 11 - REFRESH CURRENT 1 
vs SUPPLY VOLTAGE 



Fig. 12- PAGE MODE CURRENT 
Vs CYCLE RATE 



Fig. 13- PAGE MODE CURRENT 
vs SUPPLY VOLTAGE 
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Fig. 14- REFRESH CURRENT 2 
vs CYCLE RATE 
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INPUT VOLTAGE (V) INPUT VOLTAGE (V) lcC5. REFRESH CURRENT 2 (mA) 
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Fig. 15- REFRESH CURRENT 2 
vs SUPPLY VOLTAGE 



Fig. 16- ADDRESS AND DATA INPUT 
VOLTAGE vs SUPPLY VOLTAGE 



Fig. 17 - ADDRESS AND DATA INPUT 
VOLTAGE vs AMBIENT TEMPERATURE 
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Fig. 18 - RAS, CAS AND WE INPUT 
VOLTAGE vs SUPPLY VOLTAGE 
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Fig. 19- RAS, CAS AND WE INPUT 
VOLTAGE vs AMBIENT TEMPERATURE 
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Fig. 20 - ACCESS TIME vs LOAD 
CAPACITANCE 
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Fig. 21 - OUTPUT CURRENT 
vs OUTPUT VOLTAGE 
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Fig. 23- CURRENT WAVEFORM 
DURING POWER UP 
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Fig. 22 - OUTPUT CURRENT 


vs OUTPUT VOLTAGE 
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Fig. 24 - SUBSTRATE VOLTAGE 
DURING POWER UP 
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PACKAGE DIMENSIONS 

Standard 16-pin Ceramic DIP (Suffix: -C) 



16-DEAD CERAMIC (METAL SEAL)DUAL IN-LINE PACKAGE 
(CASE No.: DIP-16C-A03) 


R.050(1.27) 
REF \ 


INDEX AREA 



r- 











y 

\ 

4-.. 

y 



□ 







.760(19.30) 



.800(20.32) 


.299(7.59) 



-— 

-^.050(1.27)MAX 

1 -:- 1 


t—^ 

u 

T-n-n-n-TMl-t: 

/ vy vy vy vy v7 











.090(2.29) 

^J 




1 .032(0.81)1 




.110(2.79) 


H 



RE 

F 


.043(1.10) 



.700(1 7.78)REF 
.042(1.07) 

_ .015(0.38) 



.062(1.58) 


.200(5.08)MAX 


120(3.05) 

.150(3.81) 


.023(0.58) 


Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 


Standard 16-pin Ceramic DIP (Suffix: -C) 



16-LEAD SEAM WELD DIP PACKAGE 
(CASE No.: DIP-16C-A04) 




1 


-.050<1.27)MAX 




.090(2.29) 


.110(2.79) 


.700(17.78)REF 


.043(1.09)TYP 


DLi 


,200(5.08)MAX 


.120(3.05) 

.150(3.81) 


.020(0.51) 

.050(1.27) 


.015(0.38) 


Dimensions in 
inches and (millimeters) 
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PACKAGE DIMENSIONS 


Standard 16-pln Ceramic DIP (Suffix: -Z) 



DIP-16C-C04 
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PACKAGE DIMENSIONS 


Standard 16-pin Plastic DIP (Suffix: -P) 


16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-16P-M03) 



■748(19.0) 

.776(19.7) 


.250(6.35) .290(7.37) 

.270(6.85) .310(7.87) 




183(4.65)MAX 


1.047(1.20) 

.059(1.50) 


.016(0.40) 1 

.023(0.59) .020(0.51)MIN 


Dimensions in 
inches (millimeters) 


Standard 18-pin Plastic LCC (Suffix: -PV) 


.487(12.37) 

.493(12.52) 


.522(13.26) 

.532(13.51) 



18-LEAD PLASTIC CHIP CARRIER 
(CASE No.: LCC-18P-M02) 

.007(0.18) 

.010(0.25) 

.030(0.76) 

I / TYP 


, P—iS, .017(0.43) 


O ' u u u —^1 

.282(7.16) ^ I 


.026(0.66) 

TYP 


_ .020(0.51) 
MIN 

.060(1.52) 

MIN 

.132(3.35) 

.140(3.55) 



Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 


Standard 16-pin Plastic ZIP (Suffix: -PSZ) 



16 LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE 
(CASE No.: ZIP-16P-M01) 



sen 

EZf 

P 

n 

p 

n 

p 

n 

p 

p 

p 

n 

u 

□ 


□ 

r 

5 

L 

j[ 

p 

j[ 

p 

□ 

p 

p 

p 



Dimensions in 
inches (millimetres) 
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PACKAGE DIMENSIONS 

Standard 18-pad Ceramic LCC (Suffix: -TV) 



^Shape of Pin 1 index: Subject to change without notice 


Dinnension in 
inches (millimeters), 
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MOS 262144-BIT 
DYNAMIC RANDOM 
ACCESS MEMORY 


MB 81256-80 


March 1987 
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262,144-BIT DYNAMIC RANDOM ACCESS MEMORY 

The Fujitsu MB 81256 is a fully decoded, dynamic NMOS random access 
memory organized as 262,144 one-bit words. The design is optimized for high¬ 
speed, high performance applications such as mainframe memory, buffer 
memory, peripheral storage and environments where low power dissipation and 
compact layout Is required. 

Multiplexed row and column address inputs permits the MB 81256 to be 
housed in a standard 16 pin DIP/ZIP and 18 pad LCC. Pin-out conform to the 
JEDEC approved pin out. Additionally, the MB 81256 offers new functional 
enhancements that make it more versatile than previous dynamic RAMs, 
"CA$-before-RAS" refresh provides an on-chip refresh capability. The 
MB 81256 also features "page mode" which allows high speed random access 
to up to 512 bits within a same row. 

The MB 81256 is fabricated using silicon gate NMOS and Fujitsu's advanced 
Triple-Layer Polysilicon process. This process, coupled with single-transistor 
memory storage cells, permits maximum circuit density and minimal chip size. 
Dynamic circuitry is employed in the design, including the sense amplifiers. 

Clock timing requirements are noncritical, and power supply torelance is very 
wide. All Inputs are TTL compatible. 

• 262,144 X 1 RAM, 16 pin DIP • High speed Read-while-Write cycle 

and ZIP/18 pad LCC • t^R, twcR/toHR* ^rwo* si's 

• Silicon-gate, Triple Poly NMOS, eliminated 

single transistor cell • Output unlatched at cycle end 

• Row access time (tpiAc )' allows two-dimensional chip select 

80ns max. (MB 81256-80) • Common I/O capability using 

• Randam cycle time (tRc)/ Early Write operation 

175ns min. (MB 81256-80) • On-chip latches for Addresses and 

• Page mode cycle time (tpc). Data-in 

100ns min. (MB 81256-80) • Standard 16-pin Plastic 

• Single+5V supply, ±10% tolerance DIP (Suffix:-P) 

• Lower power, • Standard 18-pin Plastic 

385mW max. (MB 81256-80) LCC (Suffix: -PD) 

25mW max. (standby) • Standard 16-pin Plastic 

• 256 refresh cycle s every 4ms ZIP (Suffix: -PSZ) 

• CAS-before-RAS, RAS-only, • Standard 16-pin Ceramic 

Hidden refresh capability DIP (Suffix: -C) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

V|N» Vqut 

-1 to +7 

V 

Voltage on V^c supply relative to Vss 

< 

n 

o 

-1 to +7 

V 

„ Ceramic 

T- 

—55 to +150 


Storage temperature Plastic 

'STG 

-55 to +125 


Power dissipation 

Pd 

1.0 

w 

Short circuit output current 

- 

50 

mA 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains Circuitry to protect the 
inputs against damage due to high statK; volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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RECOMMENDED OPERATING CONDITIONS 


(Referenced to Vgs) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Operating 

Temperature 

Supply Voltage 

< 

o 

o 

4.5 

5.0 

5.5 

V 


Vss 

0 

0 

0 

V 


Input High Voltage, all inputs 

V,H 

2.4 


6.5 

V 

0°Cto +70° C 

Input Low Voltage, all inputs 

V,L 

-2.0 


0.8 

V 



DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

OPERATING CURRENT^ 

Average Power Supply Current 
(RAS, CAS cycling; tpc Min.) 

MB 81256-80 

*CC1 



70 

mA 

STANDBY CURRENT 

Standby Power Supply Current (RAS, CAS = V|h ) 

•cc 2 



4.5 

mA 

REFRESH CURRENTr 

Average Power Supply Current 
(RA$ cycling, CAS = V|h ; tpc " Min.) 

MB 81256-80 

*CC3 



60 

mA 

PAGE MODE CURRENT* 

Average Power Supply Current 
(RAS = V|L, CAS cycling; tpc = Min.) 

MBS 1256-80 

•cc4 



35 

mA 

REFRESH CURRENT 2* 

Average Power Supply Current 
(CAS-before-RAS; tpc = Min.) 

MB 81256-80 

•cc5 



65 

mA 

INPUT LEAKAGE CURRENT any input 

(V|N = OV to 5.5V, Vec = 4.5V to 5.5V, Vgs = OV, 

all other pins not under test = OV) 

'l(L) 

-10 


10 

ma 

OUTPUT LEAKAGE CURRENT 
(Data is disabled, Vqut " OV to 5.5V) 

•o(L) 

-10 


10 

ma 

OUTPUT LEVEL 

Output Low Voltage (Iql 4.2mA) 

VoL 



0.4 

V 

OUTPUT LEVEL 

Output High Voltage doH “O-OmA) 

VoH 

2.4 



V 


NOTE* : Ice's depended on output loading and cycle rates. Specified values are obtained with the output open. 
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AC CHARACTERISTICS ___ 

(Recommended operating conditions unless otherwise noted.) 


Parameter wwiiiagi 

Symbol 

Value 

Unit 

Min 

Max 

Time between Refresh 

^REF 


4 

ms 

Random Read/Write Cycle Time 

^RC 

175 


ns 

Read-Write Cycle Time 

^RWC 

180 


ns 

Access Time from RAS Q S 

^RAC 


80 

ns 

Access Time from CAS Q S 

^CAC 


45 

ns 

Output Buffer Turn off Delay 

^off 

0 

25 

ns 

Transition Time 

tj 

3 

50 

ns 

RAS Precharge Time 

^RP 

80 


ns 

R^ Pulse Width 

^RAS 

85 

100000 

ns 

^ Hold Time 

tRSH 

50 


ns 

^ Pulse Width 

^CAS 

50 

100000 

ns 

CAS Hold Time 

^CSH 

85 


ns 

RAS to CAS Delay Time B0 

^RCD 

20 

35 

ns 

GAS to RAS Set Up Time 

^CRS 

10 


ns 

Row Address Set Up Time 

^ASR 

0 


ns 

Row Address Hold Time 

■^RAH 

10 


ns 

Column Address Set Up Time 

^ASC 

0 


ns 

Column Address Hold Time 

tCAH 

15 


ns 

Read Command Set Up Time 

■I^RGS 

0 


ns 

Read Command Hold Time Referenced to CAS g] 

^RCH 

0 


ns 

Read Command Hold Time Referenced to RAS g] 

fRRH 

20 


ns 

Write Command Set Up Time fQ 

fwcs 

0 


ns 

Write Command Pulse Width 

twp 

15 


hs 

Write Command Hold Time 

fwCH 

15 


ns 

Write Command to RAS Lead Time 

tpWL 

35 


ns 

Write Command to CAS Lead Time 

tcWL 

35 


ns 

Data In Set Up Time 

tos 

0 


ns 

Data In Hold Time 

toH 

15 


ns 

CAS to WE Delay fQ 

tcWD 

15 


ns 

Refresh Set Up Time for CAS Referenced to RAS 
(CAS-before-RAS cycle) 

tpcs 

20 


ns 

Refresh Hold Time for CAS Referenced to RAS 
(CAS-before-RAS cycle) 

^FCH 

20 


ns 
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AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 


Symbol 

Value 

Unit 


Min 

Max 

CAS Precharge Time (CAS-before-RAS cycle) 

fcpR 

20 


ns 

RAS Precharge to CAS Active Time (Refresh cycles) 

^RPC 

20 


ns 

Page Mode Read/Write Cycle Time 

tpc 

100 


ns 

Page Mode Read-Write Cycle Time 

f PRWC 

TOO 


ns 

Page Mode CAS Precharge Time 

I^CP 

40 


ns 

Refresh Counter Test Cycle Time 

in 

^ RTC 

330 


ns 

Refresh Counter Test RAS Pulse Width 

m 

typAS 

230 

10000 

ns 

Refresh Counter Test CAS Precharge Time 

m 

f CPT 

50 


ns 


Notes: 

Q An initial pause of 200 ms is required after power-up. 
And then several cycle (to which any 8 cycle to per¬ 
form refresh are adequate) are required before proper 
device operation is achieved. 

If internal refresh counter is to be effective, a mini¬ 
mum of 8 CAS before RAS refresh cycles are required. 

H AC characteristics assume ty = 5 ns. 

01 V|H (min) and V||_ (max) are refrence levels for mea¬ 
suring timing of input signals. Also, transition times 
are measured between V|h (min) and V|l (max.). 

Q Assumes that t^cD ^ ^rcd (max.) If tpco 'S greater 
than the maximum recommended value shown in this 
table, tpAC will increase by the amount that tpco 
exceeds the value shown. 

0 Assumes that tpcD ^ ^RCD (max,). 

0 Measured with a load equivalent to 2 TTL loads and 
100 pF. 


B Operation within the tpco (max) limit insures that 
tpAc (max) can be met. tpcD (max) is specified as a 
reference point only; if tpQD is greater than the 
specified tpco (max) limit, then access time is con¬ 
trolled exclusively by tc^c- 

E! tRCD (min) = tRAH (min) + 2tT (ty = 5ns) + tAsc 
(min). 

B Either tRRR or tpcH must be satisfied for a read cycle. 

EO ^wcs tcwD 3m not restrictive operating para¬ 
meters. They are included in the data sheet as elec¬ 
trical characteristics only. If t^cs ^ ^wcs (min), 
the cycle is an early write cycle and the data out pin 
will remain open circuit (high impedance) throughout 
entire cycle. 

tcwD ^ tcwD (min) the cycle is a read-write cycle 
and data out will contain data read from the selected 
cell. If neither of the above sets of conditions is satis¬ 
fied the condition of the data out is indeterminate. 

Q Test mode cycle only. 
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Page Mode Write Cycle (Early Write) 

--tRAS^-- 


-:<CSH — 

*CRS —^^CAS- 


— tRSH—-H h*-tRP-' 

—^cas-H 


IL"*' I AH 
USR 


R tCAH 

SC Usc- 


ADDRESSES ^ 


-j^DH toSK-H h*“tDH-" 


□ Don't Care 



Page Mode Read-Write Cycle 

---tRAS—- 


t ASRl I ^RAH 


^CWL tRCS" 


h-^tcWL 

aHtGwoME: 


-•-tRAC- 

-HIGH-Z— 

^DS- 



MivH'vvp 

1 [jCAC 


twp 

1— 1 ' 
tCAC 


tOFF 

" VALID "L 

1 ^"VALID-' 

kft-j / 

VALID 

b- DATA 

1 Sr DATA, 

rn V. 

DATA , 


( I Don't Care 
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Hidden Refresh Cycle 


I \rah r 

Ms.R r*~*i , L *cah , 


r 






I —ItpwL 

^ ^ *1 —twp—H 


I — —I ^OFF 
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DESCRIPTION 

Simple Timing Requirement 
The MB 81256 has improved circuitry 
that eases timing requirements for high 
speed access operations. The MB 81256 
can operate under the condition of 
tpcD (fTiax) * tcAC thus providing 
optimal timing for address multiplexing. 
In addition, the MB 81256 has the 
minimal hold time of Address {tcAn)/ 
(twcn) D|n (ton)* The 

MB 81256 provides higher through¬ 
put in inter-leaved memory system 
applications. Fujitsu has made timing 
requi rements that are referenced to 
RAS nonrestrictive and deleted them 
from the data sheet, these include t^R, 
twcR* toHR and tRWD- As a result, 
the hold times of the Column Addre ss, 
Pin and WE as well as tcwD (CAS to 
WE Delay) are not ristricted by tpcD- 

Address Inputs: 

A total of eighteen binary input address 
bits are required to decode any 1 of 
262,144 cell locations within the 
MB 81256. Nine row-address bits are 
established on the input pins (Aq 
to As) and are l atche d with the Row 
Address Strobe (RAS). Nine column- 
address bits are established on the input 
pins and are latch ed w ith the Column 
Address Strobe (CAS). All row ad¬ 
dresses must be stab le on or before the 
falling edge of RAS. CAS is internally 
inhibited ( or "gated”) by RAS to 
permit triggering of CAS as soon as the 
Row Address Hold Time (tpAh) speci¬ 
fication has been satisfied and the 
address inputs have been changed from 
row-addresses to column-address. 

Write Enable: 

The read mode or write mode is selected 
with the WE input. A high on WE 
selects read mode; low selects write 
mode. The data input is disable when 
read mode is selected. 

Data input: 

Data is written into the MB 81256 dur¬ 
ing a write or read -w rite cy cle. The later 
falling edge of WE or CAS Is a strobe for 
the Data ]n_(D,N) register. In a write 
cycle, if WE is brought low before 


CAS, D||nj is strobed by CAS, and the 
set-u p and hold times are referenced to 
CAS. In a rea d-writ e cycle, WE can be 
delay ed afte r CAS has been low and 
CAS to WE Delay Time (tcwo) bas 
bee n satisfied. Thus Dusj is strobed by 
We, and set-up and hold times are 
referenced to We. 

Data Output: 

The output buffer is three-state TTL 
compatible with a fan-out of two 
standard TTL loads. Data out is the 
same polarity as data-in. The o utput is 
in a high impedance state until CAS is 
brought low. In a read cycle, or read- 
write cycle, the output is valid after 
tRAc ^rom transition of RAS when 
tRCD (max) is satisfi ed, or after t^^Ac 
from transition of CAS when the 
transition occurs after t pcp (max). 
Data remain valid until CAS is re¬ 
turned to a high level. In a write cycle 
the identical sequence occurs, but data 
is not valid. 

Fast Read-While-Write cycle 
The MB 81256 has a fast read while 
write cycle which is achieved by precise 
control of the three-state output buffer 
as Well as by the simplified timings 
described In the previous section. 
The output buffer Is controlled by the 
state of WE when CAS goes low. When 
WE is low during CAS transition to low, 
the MB 81256 goes into the early write 
mode in which the output floats and the 
common I/O bus can be used on the 
system level. Whereas, wh en W E goes 
low after tcwo following CAS transi¬ 
tion to low, the MB 81256 goes into the 
delayed write mode. The output then 
contains the data from the cell selected 
and the data from Din is written Into 
the cell selected. Therefore, a very fast 
read write cycle is possible with the 
MB 81256. 

Page Mode: 

Page-mode operation permits strobing 
the row-address into the MB 81256 
while maintaining RAS at a low through¬ 
out all successive memory operations 
in which the row-address doesn't chan¬ 
ge. Thus the power dissipated by the 


falling edge of RAS is saved. Access and 
cycle times are decreased because the 
time normally required to strobe a new 
row address is eliminated. 


Refresh: 

Refresh of the dynamic memory cells is 
accomplished by performing a memory 
cycle at each of the 256 row-addresses 
(Aq to Ay) at least every 4ms. The 
MB 81256 offers the following 3 types 
of refresh. 

RAS -only Refresh; 

RAS-only refresh avoids any output 
during refresh because the output 
buffer is in the high Impedance state 
unless CAS is brought low. 

Strobing each of 256 row-addresses 
(Aq to Ay) with RAS will cause all bits 
in ea ch row to be refreshed. Further 
RAS-only refresh results in a substantial 
reduction in power dissipation. During 
RAS-only refresh cycle, either V|h or 
V 11 _ is permitted to As- 

CAS-before-RAS Refresh; 
CAS-before-RAS refreshing available on 
the MB 81256 o ffers an alternate 
refresh method. If CAS is held "low” 
for t he specified period (tpcs) before 
RAS goes to "low", on-chip refresh 
control clock generators and the refresh 
address counter are enabled, and an 
internal refresh operation takes place. 
After the refresh operation is perform¬ 
ed, the refresh address counter is 
automatically increme nted In prepara¬ 
tion for the next CAS-before-RAS 
refresh operation. 

Hidden Refresh; 

A hidden refresh cycle may takes place 
while maintaining the latest valid data 
at the output by extending CAS active 
time. 

F or th e MB 8 1256 a hidden refresh is 
a CAS-before-RAS refresh cycle. The 
internal refresh address counters pro- 
vide the refr esh a ddresses, as in a normal 
CAS-before-RAS refresh cycle. 

CAS-before-RAS Refresh Counter Test 

Cycle: _ 

A special timing sequence using CAS- 
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before-RAS counter test cycle provides 
a convenient method of v erifying the 
functionality of the CAS-before-RAS 
refresh act ivate d circ uitry. 

After the CAS-befor-RAS refresh opera¬ 
tion, if CAS goes to high and then 
goes to low again while RAS is held low, 
the read and write operations are 
enabled. 

This is shown in the CAS-before-RAS 
counter test Cycle timing diagram. 
A memory cell address (consisting of a 
row address (9 bits) and column address 
(9 bits) to be accessed can be defined 
as follows: 

*A ROW ADDRESS - Bits Aq to A 7 


are defined by the refresh counter. 
The bit Ag is set high internally. 

*A COLUMN ADDRESS - All the bits 
Aq to As are defined by latching 
levels on A© to As at the second 
falling edge of CAS. 

Suggested CAS-before-RAS Counter 

Test Procedure 

The timing as shown in the CAS-before- 

RAS Counter Test cycles Is used for 

the following operations: 

(1) Initialize the internal refres h ad - 
dress counter by using eight CAS- 
before-RAS refresh cycles. 

(2) Throughout the test, use the same 


column address, and keep RA 8 
high. 

(3) Write "low" to all 256 row ad¬ 
dress on the same column address 
by using normal early write cycles. 

(4) Read "low" written in step 3) and 
check, and simultaneously write 
"high" to the same address by using 
internal refresh counter test read- 
write cycles. This step is repeated 
256 times, with the addresses being 
generated by internal refresh ad¬ 
dress counter. 

(5) Read "high" written in step 4) and 
check by using normal read cycle 
for all 256 locations. 

( 6 ) Complement the test pattern and 
repeat step 3), 4) and 5). 


Fig. 2 - CURRENT WAVEFORM (Vcc = 5.5V, T^ * 25°C) 


R AS/CAS Cycle Hidden Refresh Cycle RAS-only Refresh Cycle Page Mode Cycle 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 3- NORMALIZED ACCESS TIME 
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Fig. 4 - NORMALIZED ACCESS TIME 
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Fig. 5 - OPERATING CURRENT 
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Fig. 6 - OPERATING CURRENT 



l/tRc, CYCLE RATE (MHz) 


Vcc» SUPPLY VOLTAGE (V) 


Fig. 7 - OPERATING CURRENT 
vs AMBIENT TEMPERATURE 



Ta. ambient TEMPERATURE (°C) 


Fig. 8 - STANDBY CURRENT 
vs SUPPLY VOLTAGE 


3 

— 

=25° C 
















. 




















4.0 5.0 6.0 

Vcc» SUPPLY VOLTAGE (V) 



to 


1-37 








PlUITSU 

MB 81256-80 


Fig. 9STANDBY CURRENT 
vs AMBIENT TEMPERATURE 
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Fig. 10- REFRESH CURRENT 1 
vs CYCLE RATE 



Fig. 11 - REFRESH CURRENT 1 
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Fig. 12 - PAGE MODE CURRENT 
vs CYCLE RATE 
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Fig. 13 - PAGE MODE CURRENT 
vs SUPPLY VOLTAGE 
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Fig. 14 - REFRESH CURRENT 2 
vs CYCLE RATE 
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Fig. 15- REFRESH CURRENT 2 
vs SUPPLY VOLTAGE 
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Vcc. SUPPLY VOLTAGE (V) 


Fig. 17 - ADDRESS AND DATA INPUT 
VOLTAGE vs AMBIENT TEMPERATURE 
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T^, AMBIENT TEMPERATURE (°C) 


Fig. 19- RAS,CAS AND WE INPUT 
VOLTAGE vs AMBIENT TEMPERATURE 
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Fig. 16 - ADDRESS AND DATA INPUT 
VOLTAGE vs SUPPLY VOLTAGE 
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Vcc. SUPPLY VOLTAGE (V) 


Fig. 18- RAS,CAS AND WE INPUT 
VOLTAGE vs SUPPLY VOLTAGE 



Vcc, SUPPLY VOLTAGE (V) 


Fig. 20 - ACCESS TIME vs LOAD 
CAPACITANCE 
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Fig. 21 - OUTPUT CURRfciM I 
vs OUTPUT VOLTAGE 



Fig. 23 - CURRENT WAVEFORM 
DURING POWER UP 
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Fig. 22 - OUTPUT CURRENT 
vsOUtPUT VOLTAGE 
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Fig. 24 - SUBSTRATE VOLTAGE 
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PACKAGE DIMENSIONS 


(Suffix: -C) 



16-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 



©1987 FUJITSU LIMITED D16035S-3C 


Dimensions in 
inches (millimeters) 
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(Suffix: -PSZ) 



Circuit diagrams utilizing 
Fujitsu products are includ¬ 
ed as a means of Illustrating 
typical semiconductor appli¬ 
cations; consequently, com¬ 
plete information sufficient 
for construction purposes Is 
not necessarily given. The 
Information has been care¬ 
fully checked and is be¬ 
lieved to be entirely reliable. 
However, no responsibility 
is assumed for inaccuracies. 
Furthermore, such Informa¬ 
tion does not convey to the 
purchaser of the semicon¬ 
ductor devices described 
herein any license under the 
patent rights of Fujitsu 
Limited or others. Fujitsu 
Limited reserves the right to 
change device specifications. 
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16 LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE 
(CASE No.: ZIP-16P-M01) 





S)1987 FUJITSU LIMITED Z16001S-3C 


Dimensions in 
inches (millimeters) 
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MOS 262144-BIT 
DYNAMIC RANDOM 
ACCESS MEMORY 


MB 81257-10 
MB 81257-12 
MB 81257-15 


262,144-BIT DYNAMIC RANDOM ACCESS MEMORY 


September 1985 
Edition 4.0 


The Fujitsu MB 81257 is a fully decoded, dynamic NMOS random access 
memory organized as 262,144 one-bit words. The design is optimized for high¬ 
speed, high performance applications such as mainframe memory, buffer 
memory, peripheral storage and environments where low power dissipation and 
compact layout is required. 

Multiplexed row and column address inputs permit the MB 81257 to be 
housed in a standard 16 pin DIP/ZIP and 18 pad LCC. Pin-outs conform to the 
JEDEC approved pin out. Additionally, the MB 81257 offers new functional 
enhancements that make it more versatile than previous dynamic RAMs. 
"'CAS-before-RAS" refresh provides an on-chip refresh capability that is an 
upward compatible version of MB 8266A.The MB 81257 also features "Nibble 
Mode" which allows high speed serial access to up to 4 bits of data. 

The MB 81257 is fabricated using silicon gate NMOS and Fujitsu's advanced 
Triple-Layer Polysilicon process. This process, coupled with single-transistor 
memory storage cells, permits maximum circuit density and minimal chip size. 
Dynamic circuitry is employed in the design, including the sense amplifiers. 

Clock timing requirements are non-critical, and power supply tolerance is very 
wide. All inputs and output are TTL compatible, 

• 262,144 X 1 RAM, 16 pin DIP and • C^-before-RAS, RAS-only, 

ZIP/18 pad LCC Hidden refresh capability 

• Silicon-gate, Triple Poly NMOS, • High speed Read-white-Write cycle 

single transistor cell • tAp, twcR, Idhr/ tnwo are 

• Row access time, eliminated 

100 ns max. (MB 81257-10) • Output unlatched at cycle end 

120 ns max. (MB 81257-12) allows two-dimensional chip select 

150 ns max. (MB 81257-15) • Common I/O capability using 

• Cycle time. Early Write operation 

200 ns min. (MB 81257-10) • On-chip latches for Addresses and 

220 ns min. (MB 81257-12) Data-In 

260 ns min. (MB 81257-15) • Standard 16-pin Ceramic (Seam Weld) 

• Nibble cycle time, DIP (Suffix:-C) 

45 ns max. (MB 81257-10) Standard 16-pin Ceramic (Cerdip) 

50 ns max. (MB 81257-12) DIP (Suffix: -Z) 

60 ns max. (MB 81257-15) Standard 16-pin Plastic 

• Single+5V Supply, ±10% tolerance DIP (Suffix: -P) 

• Low power. Standard 18-pad Ceramic 

385 mW max. (MB 81257-10) LCC (Suffix; -TV) 

358 mW max. (MB 81257-12) Standard 18-pin Plastic 

314 mW max. (MB 81257-15) LCC (Suffix: -PV) 

25 mW max. (standby) Standard 16-pin Plastic 

• 256 refresh cycles every 4ms (Suffix:-PSZ) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

V|Nr VnuT 

-1 to +7 

V 

Voltage on Vcc supply relative to Vgs 

< 

o 

o 

-1 to +7 

V 

Ceramic 


-55 to +150 


otorsQG tGmpGrstur© 

Tstg 

-55 to+125 

C 

Power dissipation 

Pd 

1.0 

w 

Short circuit output current 


50 

mA 



NOTE: Permanent device damage may occur If ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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REFRESH 

CONTROL 

CLOCK 


Fig. 1 - MB 81257 BLOCK DIAGRAM 


CLOCK GEN. 
NO. 1 


CLOCK GEN. 
NO. 2 


INTERNAL 

ADDRESS 

COUNTER 


COLUMN 

DECODER 


SENSE AMPS 
I/O GATING 




CAPACITANCE (t, = 25°c) 



input Capacitance AotoAg, 0,^ 


Input Capacitance RAS, CAS, WE 
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RECOMMENDED OPERATING CONDITIONS 

(Referenced to Vss) 


Parameter 

Symbol 

Min 

Typ 

Max 



Supply Voltage 

< 

o 

o 

4.5 

5.0 

5.5 

V 

0°C to +70°C 

Vss 

0 

0 

0 

V 

Input High Voltage, all inputs 

V,H 

m 



V 

Input Low Voltage, all inputs 




0.8 

V 


DC CHARACTERISTICS 

(Recoinmended operating conditions unless otherwise noted.) 


Parameter 


Value 

Unit 


Typ 

Max 

OPERATING CURRENT* 

Average Power Supply Current 
(RAS, CAS cycling; tpc = Min.) 

MB 81257-10 

■ 



70 

mA 

MB 81257-12 



65 

MB 81257-15 



57 

STANDBY CURRENT 

Standby Power Supply Current 
{^,^=V|h) 

ICC2 

■ 

■ 

B 

mA 

REFRESH CURRENT 1* 

Average Power Supply Current 
(RAS cycling, CAS = V|h ; tRc = Min.) 

MB 81257-10 




60 

mA 

MB 81257-12 



55 

MB 81257-15 

■■■ 



50 

NIBBLE MODE CURRENT* 

Average Power Supply Current 
(RAS = V|L, CAS cycling; tNc = Min.) 

MB 81257-10 

■ 



22 

• mA 

MB 81257-12 



20 

MB 81257-15 



18 

REFRESH CURRENT 2* 

Average Power Supply Current 
(CAS-before-RAS; tpc = Mi*^-) 

MB 81257-10 

■ 



65 

mA 

MB 81257-12 



60 

MB 81257-15 



55 

INPUT LEAKAGE CURRENT any input 

(V,N = OV to 5.5V, Vec = 5.5V, Vgs = OV, all other pins 

not under test = OV) 

■ 

-10 

■ 

10 

ma 

OUTPUT LEAKAGE CURRENT 
(Data is disabled, Vqut OV to 5.5V) 


-10 


10 

jtiA 

OUTPUT LEVEL Output Low Voltage 
dot = 4.2 mA) 




0.4 

V 

OUTPUT LEVEL Output high Voltage 
doH = -5.0 mA) 

VoH 

m 



V 


NOTE * : Ice is depended on output loading and cycle rates. Specified values are obtained with the output open. 
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AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


MB 81257-10 

MB 81257-12 

MB 81257-15 

Min 

Max 

Min 

Max 

Min 

Max 




CAS to RAS Set Up Time 


Row Address Set Up Time 


Row Address Hold Time 


Column Address Set Up Time 


Column Address Hold Time 


Read Command Set Up Time 


Read Command Hold Time Referenced 
to CAS 


Read Command Hold Time Referenced 
to RAS 


Write Command Set Up Time 
Write Command Pulse Width 


Write Command to RAS Lead Time 


Data In Set Up Time 

^DS 

0 

Data In Hold Time 

^DH 

15 

CAS to WE Delay 

[31 

^GWD 

15 

Refresh Set Up Time for CAS 

Referenced to RAS (CAS before-RAS cycle) 

^FCS 

20 

Refresh Hold Time for CAS 

Referenced to RAS (CAS-before-RAS cycle) 

^FCH 

20 
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AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 







Unit 





Min 


CAS Precharge Time (CAS-before-RAS cycle) 




Qi 




ns 

RAS Precharge to CAS Active Time 
(Refresh cycles) 

tRPC 

20 

■ 




■ 

ns 


tNC 

45 


50 


60 


ns 









ns 

Nibble Mode Access Time 

^NCAC 




25 


30 

ns 

Nibble Mode C^ Pulse Width 

fNCAS 

20 


25 


30 


ns 

Nibble Mode CAS Precharge Time 

^NCP 

15 


15 




ns 

Nibble Mode Read RAS Hold Time 

BMW 





30 


ns 

Nibble Mode Write RAS Hold Time 

fNWRSH 

35 


40 


45 



Nibble Mode CAS Hold Time Referenced 
to RAS 

tRNH 


■ 


■ 

20 

■ 

ns 

Refresh Counter Test Cycle Time ID 

fRTC 



375 




ns 

Refresh Counter Test RAS Pulse Width ID 

^TRAS 

230 

10000 

265 



10000 

ns 

Refresh Counter Test CAS Precharge m 

Time 

^CPT 

50 


60 


70 


ns 


Notes: 

Q An initial pause of 200 jUs is required after power up. 
And then several cycles (to which any 8 cycles to per¬ 
form refresh are adequate) are required before proper 
device operation is achieved. 

If internal refre sh co unter is to be effective, a mini¬ 
mum of 8 CAS before RAS refresh cycles are required. 
Q AC characteristics assume tj = 5 ns. 

Q V|H (min) and (max) are reference levels for 
measuring timing of input signals. Also, transition 
times are measured between V,h (min) and V,l 
( max.). 

Q Assumes that tp^o ^ ^rcd fpcD greater 

than the maximum recommended value shown in this 
table, tp^Q will increase by the amount that tp^p 
exceeds the value shown. 

Assumes that tpcD ^ tpcD (max). 

Q Measured with a load equivalent to 2 TTL loads and 
100 pF. 


Q Operation within the tp^p (max) limit insures that 
tpAc (max) can be met, tppp (max) is specified as a 
reference point only; if tp^p is greater than the 
specified tppp (max) limit, then access time is con¬ 
trolled exclusively by tpAc- 
^RCD (min)+ 2 t.p (tT=5ns) + t^sc 

Either tppH or tpcH must be satisfied for a read cycle, 
fwcs 3 rid tcwo ^re not restrictive operating para¬ 
meters. They are included in the data sheet as electrical 
characteristics only. If twcs ^ ^wcs (min), the cycle 
is an early write cycle and the data out pin will remain 
open circuit (high impedance) throughout entire cycle. 

fcwD ^ fcwD (min), the cycle is a read-write cycle 
and data out will contain data read from the selected 
cell. If neither of the above sets of conditions is satis¬ 
fied the condition of the data out is indeterminate. 
m Test mode cycle only. 
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Read-Write/Read-Modify—Write Cycle 



Nibble Mode Read Cycle 


V|H-“ 

V|U- 


tCRS 


ADDRESSES 


V|H- — 

V,L-W 

tASR 
V|H- 


^RCD 


^ASC 

-*l 

tRAH 


ROW 

ADD. 


K 





^CAH 


COL. 

ADD. 


W- tRCH- 


-^NC- 


^NCP 


'ncas 


tCAC 


Dqut 


VoL- 


i^OFF 




tNRRSH 




^RP 


tRRH 




tRCH 


^RCS -*► 




V v I 

tOFF 

<NCAC 



j Don't Care 
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RAS 


CAS 


ADDRESSES 


Dqut 



Nibble Mode Read-Write Cycle 
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CAS-before-RAS Refresh Counter Test Cycle 



□ Don't Care 





DESCRIPTION 

Simple Timing Requirement 
The MB 81257 has improved circuitry 
that eases timing requirements for high 
speed access operations. The MB 81257 
can operate under the condition of 
tRCD (max) = tcAC thus providing 
optimal timing for address multiplexing. 
In addition, the MB 81257 has the 
minimal hold times of Address (tcAh)/ 
(tyvcH ^ D||y| (toH)- The 

MB 81257 provides higher throughput 
in inter-leaved memory system applica¬ 
tions. Fujitsu has made timing require¬ 
ment that are referenced to RAS 
non-restrictive and deleted them from 
the data sheet. These include tAR, 
twcR» toHR 3nd tRvvD- As a result, 
the hold times of the Column Add ress, 
D|n and Wt as well as tcwD (CAS 
to WE Delay) are not ristricted by 
tRCD- 

Address Inputs: 

A total of eighteen binary input address 
bits are required to decode any 1 of 
262,144 cell locations within the 
MB 81257. Nine row-address bits are 
established on the input pins (Aq 
to As) and are l atche d with the Row 
Address Strobe (RAS). Nine column- 
address bits are established on the input 
pins and are latch ed w ith the Column 
Address Strobe (CAS). All row ad¬ 
dresses must be stab le on o r before the 
falling edge of RAS. CAS is i ntern ally 
inhibited (or "'gat ed") by RAS to 
permit triggering of CAS as soon as the 
Row Address Hold Time (tpAH) speci¬ 
fication has been satisfied and the 
address inputs have been changed from 
row-addresses to column-addresses. 

Write Enable: 

The read mode or write mode is selected 
with the We input. A high on WE 
selects read mode, low selects write 
mode. The data input is disabled when 
read mode is selected. 

Data Input: 

Data is written into the MB 81257 
during a write or read-write cycle. The 
later falling edge of WE or CAS is a 
strobe for the Dat a In (D|f^) register. In 
a write cycle, if WE is brought low 


MB 81257.10 
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before CAS, Din 'S strobed by CAS, 
and the set -up a nd hold times are re¬ 
ferenced to CAS. In a read-write cycle, 
WE can be d elayed after CAS has been 
low and CAS to WE Delay Time (tcwo) 
has been satisfied. Thus D|n is strobed 
by WE, and set-up and hold times are 
referenced to WE. 

Data Output: 

The output buffer is three-state TTL 
compatible with a fan-out of two 
standard TTL loads. Data out is the 
same polarity as data-in. The output is 
in a high impedance state until CAS is 
brought low. In a read cycle, or read- 
write cycle, the output is valid after 
tRAc ^rom transition of RAS when 
tpcD (n^sx) is satisfied, or after t^Ac 
from transition of CAS when the 
transition occurs after t pcp (max.) 
Data remain valid until CAS is re¬ 
turned to a high level. In a write cycle, 
the identical sequence occurs, but data 
is not valid. 

Fast Read-While-Write cycle 
The MB 81257 has a fast read while 
write cycle which is achieved by precise 
control of the three-state output buffer 
as well as by the simplified timings, 
described in the previous section. 
The output buffer is c ontrolled by the 
sate of WE when C AS go es low. When 
We is low during CAS transition to 
low, the MB 81257 goes into the 
early write mode in which the output 
floats and the common I/O bus can be 
used on the system level. Whereas, when 
WE goes low after tcwD following CAS 
transition to low, the MB 81257 goes 
into the delayed write mode. The 
output then contains the data from the 
cell selected and the data from D|n 
is written into the cell selected. There¬ 
fore, a very fast read write cycle (t^vvc 
= tpc) is possible with the MB 81257. 

Nibble Mode: 

Nibble mode allows high speed serial 
read, write or read-modify-write access 
of 2, 3 or 4 bits of data. The bits of data 
that may be accessed during nibble 
mode are determined by the 8 row 
addresses and the 8 column addresses. 
The 2 bits of addresses (CAs, RAs) are 


used to select 1 of the 4 nibble bits for 
initial access. After the first bit is 
accessed by normal mode, the remaining 
nibble bits may be accessed by toggling 
CAS high then low while RAS remains 
low. Toggling CAS' causes RAs and 
CAs to be incremented internally while 
all other address bits are held constant 
and makes the next nibble bit available 
for access. (See Table 1). 

If more than 4 bits are accessed during 
nibble mode, the address sequence will 
begin to repeat. If any bit is written 
during nibble mode, the new data will 
be read on any subsequent access. If the 
write operation is executed again 
on subsequent access, the new data will 
be written into the selected cell loca¬ 
tion. 

In nibble mode, the three-state control 
of the Dqut pin is determined by the 
first normal access cycle. 

The dat a output is controlled onl y by 
the WE state referenced at the CAS 
negative transition of the normal cycle 
(first nibble bit). That is, when twcs^ 
twcs (min) is met, the data output will 
remain high impedance state throughout 
the succeeding nibble cycle regardless 
of the WE state. Whereas, when tcwD ^ 
tcwD (min) is met, the data output will 
contain data from the cell selected 
during the succeeding nibble cycle re¬ 
gardless of the WE state. The write 
operation is done during the period in 
which the WE and CAS clocks are low. 
Therefore, the write operation can be 
performed bit by bit during each nibble 
operation regardless of timing con¬ 
ditions of WE (twcs 3nd tcwo) during 
the normal cycle (first nibble bit). 

See Fig. 2. 

Refresh: 

Refresh of the dynamic memory cells is 
accomplished by performing a memory 
cycle at each of the 256 row-addresses 
(Aq to A 7 ) at least every 4 ms. 

The MB 81257 offers the following 3 
types of refresh. 

RAS-only Refresh; 

The RAS only refresh aboids any out¬ 
put during refresh because the output 
buffer is in the high impedance state un¬ 
less CAS is brought low. Strobing each 
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of 2 56 row-addresses (Aq to Ay) with 
RA$ will cause all bits in each row to 
be refreshed. Further RAS-only refresh 
results in a substantial reduction in 
power dissipation. During RAS-only 
refresh cycle, either V|h or V|l is per¬ 
mitted to As. 

CAS-before-RAS Refresh; 
CAS-before-RAS refreshing available on 
the MB 81257 offers an alternate re¬ 
fresh method. If CAS Is held low 
for t he specified period (tpcs) before 
RAS goes to low, on-chip refresh 
control clock generators and the refresh 
address counter are enabled, and an 
internal refresh operation takes place. 
After the refresh operation is perform¬ 
ed, the refresh address counter is auto¬ 
matically inc remen ted in preparation 
for the next CAS-before-RAS refresh 
operation. 

Hidden Refresh; 

A hidden refresh cycle may takes place 
while maintaining latest va lid d ata at 
the output by extending the CAS active 
time. For the MB 81257, a hidden 
refresh cycle is CAS-before-RAS refresh. 


The Internal refresh address counters 
provide the refresh addresses, as in a 
normal CAS-before-RAS refresh cycle. 

CAS-before-RAS Refresh Counter Test 

Cycle: __ 

A special timing sequence using CAS- 
befdre-RAS counter test cycle provides 
a convenient method of verif ying the 
functionality of CAS-before-RAS re¬ 
fresh activ ated Circuitry. After the 
CAS-before-RAS refresh operation, if 
CAS g oes to high and goes to low again 
while RAS is held low, the read and 
write operati on ar e ena bled. This Is 
shown in the CAS-before-RAS counter 
test cycle timing diagram. A memory 
cell address, consisting of a row address 
(9 bits) and a column address (9 bits), 
to be accessed can be defined as fol¬ 
lows: 

*A ROW ADDRESS - Bits Aq to Ay 
are defined by the refresh counter. 
The bit Ag is set high internally. 

*A COLUMN ADDRESS - AM the bits 
Aq to As are defined by latching 
levels on Aq to A g at the second 
falling edge of CAS. 


Suggested CAS-before-RAS Counter Test 

Procedure 

The timing, as shown In the CAS-before- 

RAS Counter Test Cycle, is used for 

the following operations: 

1) Initialize the internal ref resh address 
counter by using eight CAS-before- 
RAS refresh cycles. 

2) Throughout the test, use the same 
column address, and keep RAS high. 

3) Write “low" to all 256 row address 
on the same column address by using 
normal early write cycles. 

4) Read “low" written in step 3) and 
check, and simultaneously write 
“high" to the same address by using 
internal refresh counter test read- 
write cycles. This step is repeated 
256 times, with the addresses being 
generated by internal refresh address 
counter. 

5) Read “high" written in step 4) and 
check by using normal read cycle for 
all 256 locations. 

6 ) Complement the test pattern and 
repeat step 3), 4) and 5). 


Table 1 - NIBBLE MODE ADDRESS SEQUENCE 

EXAMPLE 





SEQUENCE 

NIBBLE BIT 

RAg 

ROW ADDRESS 

CAg 

COLUMN 

ADDRESS 



R AS/C AS (normal mode) 

1 

0 

10101010 

0 

10101010 


input addresses 

toggle CAS (nibble mode) 

2 

1 

1(3101010 

0 

10101010 1 



toggle CAS (nibble mode) 

3 

0 

10101010 

1 

10101010 

> 

generated internally 

toggle CAS (nibble mode) 

4 

1 

10101010 

1 

10101010 



toggle CAS (nibbte mode) 

1 

0 

10101010 

0 

10101010 j 


sequence repeats 
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Fig. 2 - Nibble Mode 


1) The case of first nibble cycle is Early write 
RAS \ 

^-^7—v__/“A__ r 


\ _/-V 



(Add, Increment) 


2) The case of first nibble cycle is delyed write (Read-Write) 

V 


CAS 






f 


Din 


Dqut ^ 
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Table-2 FUNCTIONAL TRUTH TABLE 



CAS 

WE 

Din 

Dqut 

Read 

Write 

Refresh 

Note 

H 

H 

Don't Care 

Don't Care 

High-Z 

No 

No 

No 

Standby 

L 

L 

H 

Don't Care 

Valid Data 

Yes 

No 

Yes 

Read 

L 

L 

L 

Valid Data 

High-Z 

No 

Yes 

Yes 

Early Write 
^ w cs w cs () 

D 

L 

L 

Valid Data 

Valid Data 

Yes 

Yes 

■■ ■ -■ 

Yes 

Delayed Write or Read-Write 

(twcs ^fwcs or 

! "^cwD ^^cwD (fTiio)) 

L 

H 

Don't Care 

Don't Care 

High-Z 

No 

No 

Yes 

RAS-only Refresh 

B 

L 

Don't Care 

Don't Care 

Valid Data 

No 

No 

Yes 

CAS-before-RAS Refresh Valid 
data selected at previous Read 
dr Read-Write cycle is held. 

H 

L 

Don't Care 

Don't Care 

High-Z 

No 

No 

No 

CAS disturb. 


Fig.3-CURRENT WAVEFORM (Vcc = 5.5V, Ta = 25°C) 



50 ns/Division 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 4 - NORMALIZED ACCESS TIME 
vs SUPPLY VOLTAGE 

1.2 

1.1 

1.0 

0.9 
0.8 

Vcc SUPPLY VOLTAGE (V) 



Fig. 5 - NORMALIZED ACCESS TIME 
vs AMBIENT TEMPERAUTRE 



Ta, AMBIENT TEMPERATURE(°C) 


Fig. 6 - OPERATING CURRENT 
vs CYCLE RATE 



1 2 3 4 5 

1/tRC. CYCLE RATE (MHz) 


Fig. 7 - OPERATING CURRENT 
vs SUPPLY VOLTAGE 



4.0 5.0 6.0 

Vcc. SUPPLY VOLTAGE (V) 


Fig. 8 - OPERATING CURRENT 
vs AMBIENT TEMPERATURE 



-20 0 20 40 60 80 100 

Ta, ambient TEMPERATURE (“C) 


Fig. 9 - STANDBY CURRENT 
vs SUPPLY VOLTAGE 



4.0 5.0 6.0 

Vcc. SUPPLY VOLTAGE (V) 
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Fig. 10 - STANDBY CURRENT 
vs AMBIENT TEMPERATURE 
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Ta, AMBIENT TEMPERATURE (°C) 


Fig. 11 - REFRESH CURRENT 1 
vs CYCLE RATE 



Fig. 12 - REFRESH CURRENT 1 
vs SUPPLY VOLTAGE 



Fig. 13 - NIBBLE MODE CURRENT 
vs CYCLE RATE 
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Fig. 14 - NIBBLE MODE CURRENT 
vs SUPPLY VOLTAGE 
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VccVSUPPLY VOLTAGE 


Fig. 15 - REFRESH CURRENT 2 
vs CYCLE RATE 
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Fig. 16- REFRESH CURRENT 2 
vs SUPPLY VOLTAGE 



Fig. 17 - ADDRESS AND DATA INPUT 
VOLTAGE vs SUPPLY VOLTAGE 



Fig. 18 - ADDRESS AND DATA INPUT 
VOLTAGE vs AMBIENT TEMPERATURE 



Ta, AMBIENT TEMPERATURE (°C) 


Fig. 19 - RAS,CAS AND WE INPUT 
VOLTAGE vs SUPPLY VOLTAGE 



Fig. 20- RAS.CAS AND WE INPUT 
VOLTAGE vs AMBIENT TEMPERATURE 
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Fig. 21 - ACCESS TIME vs LOAD 
CAPACITANCE 



Cl, load capacitance (pF) 
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Fig. 22 - OUTPUT CURRENT 
vs OUTPUT VOLTAGE 



Fig. 24- CURRENT WAVEFORM 



SOMs/Division 


URv SUBSTRATE Vcc. SUPPLY 

VOLTAGE (V) VOLTAGE (V) OUTPUT CURRENT (mA) 


Fig. 23 - OUTPUT CURRENT 
vs OUTPUT VOLTAGE 
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Fig. 25 - SUBSTRATE VOLTAGE 
DURING POWER UP 
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PACKAGE DIMENSIONS 

Standard 16-pin Ceramic DIP (Suffix: -C) 



DIP-16C-A03 


16-DEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 




Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

Standard 16-pin Ceramic DIP (Suffix: -C) 




16-LEAD SEAM WELD DIP PACKAGE 
(CASE No.: DIP-16C A04) 






-.050(1.27)MAX 


TO 


h{KHKH 


.043(1.09)TYP 


.200(5.08)MAX 


.090(2.29) 

.110(2.79) 


.042(1.07) 

.062(1.58) 


.700(17.78)REF 


.120(3,05) 

.150(3.81) 


.020(0.51) 

.050(1.27) 


.015(0.38) 

.023(0.58) 


Dimensions in 
inches and (millimeters) 



MB 81257-10 
MB 81257-12 
MB 81257-15 
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PACKAGE DIMENSIONS 


Standard 16-pin Ceramic DIP (Suffix: -Z) 









MB 81257-10 
FUJITSU MB 81257-12 
mb 81257-15 


PACKAGE DIMENSIONS 

Standard 16>pin Plastic DIP (Suffix: -P) 






















PACKAGE DIMENSIONS 

Standard 16-Pin Plastic ZIP(Suffix: -PSZ) 



16 LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE 
(CASE No.: ZIP-16P-M01) 


MB 81257-10 
MB 81257-12 FUJITSU 
MB 81257-15 mmmm 


■785(19.95) 

.813(20.65) 


.104(2.65) 

.120(3.05) 



, .050(1.27) 

TYP 


.016(0.40) 

.024(0.60) 


.250(6.35) 

.270(6.85) 


.008(0.20) ^ 

;012(0.30)" 


.100(2.54) 

TYP 



Dimensions in 
inches (millimetres) 


■6 
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PACKAGE DIMENSIONS 


Standard 18-pin Ceramic LCC (Suffix: -TV) 




Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con¬ 
sequently, complete information sufficient for construction pur¬ 
poses is not necessarily given. The Information has been carefully 
checked and Is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in¬ 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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262,144 BIT DYNAMIC RANDOM ACCESS MEMORY 

The Fujitsu MB 81257 is a fully decoded, dynamic NMOS random access 
memory organized as 262,144 one-bit words. The design is optimized for high¬ 
speed, high performance applications such as mainframe memory, buffer 
memory, peripheral storage and environments where low power dissipation and 
compact layout is required. 

Multiplexed row and column address inputs permit the MB 81257 to be 
housed in a standard 16 pin DIP/ZIP and 18 pad LCC. Pin-outs conform to the 
JEDEC approved pin out. Additionally, the MB 81257 offers new functional 
e nhanc ement s tha t make it more versatile than previous dynamic RAMs. 
*'CAS-before-ftA$" refresh provides an on-chip refresh capability that is an 
upward compatible version of MB 8266A.The MB 81257 also features "Nibble 
Mode" which allows high speed serial access to up to 4 bits of data. 

The MB 81257 is fabricate using silicon gate NMOS and Fujitsu's advanced 
Triple-Layer Polysilicon process. This process, coupled with single-transistor 
memory storage cells, permits maximum circuit density and minimal chip size. 
Dynamic circuitry is employed in the design, including the sense amplifiers. 

Clock timing requirements are non-critical, and power supply tolerance is very 
wide. All inputs and output are TTL compatible. 


• 262,144 X 1 RAM, 16 pin DIP • High speed Read-white-Write cycle 

and ZIP/18 pad LCC • t/vR, twCR^toHR# tRwo* si"® 

• Silicon-gate, Triple Poly NMOS, eliminated 

single transistor cell • Output unlatched at cycle end 



• Row access time (tpAc)' allows two-dimensional chip select 

80ns max. (MB 81257-80) • Common I/O capability using 

• Randam cycle time (tRc)/ Early Write operation 

175ns min. (MB 81257-80) • On-chip latches for Addresses and 

• Nibble Mode cycle time (tfsic). Data-in 

45ns min. (MB 81257-80) • Standard 16-pin Plastic 

• Single+5V supply, ±10% tolerance DIP (Suffix:-P) 

• Lower power, * Standard 18-pin Plastic 

385mW max. (MB 81257-80) LCC (Suffix: -PD) 

25mW max. (standby) • Standard 16-pin Plastic 

• 256 refresh cycle s every 4ms ZIP (Suffix:-PSZ) 

• CAS-before-RAS, RAS-only, • Standard 16-pin Ceramic 

Hidden refresh capability DIP (Suffix: -C) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 




NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 

peric da may av'vhnl dfrvics reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MB 81257 BLOCK DIAGRAM 



CAPACITANCE (t.. 26 »c) 


Parameter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance AotoAe, 0||i4 

CiNi 


7 

pF 

Input Capacitance RAS, CAS, WE 

C 11 S 12 


10 

PF 

Output Capacitance Dqut 

CouT 


7 

pF 
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RECOMMENDED OPERATING CONDITIONS 


(Referenced to Vss) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Operating 

Temperature 

Supply Voltage 

< 

o 

o 

4.5 

5.0 

5.5 

V 


Vss 

0 

0 

0 

V 


Input High Voltage, all inputs 

V.H 

2.4 


6.5 

V 

0®C to +70®C 

Input Low Voltage, all inputs 

V,L 

-2.0 


0.8 

V 



DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


:---; ——— -—-1 

Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

OPERATING CURRENT* 

Average Power Supply Current 
(RAS, CAS cycling, t^c * Min.) 

MB81257-80 

•cci 



70 

mA 

STANDBY CURRENT 

Standby Power Supply Current (RAS. CAS * V|h ) 

•cc 2 



4.5 

mA 

REFRESH CURRENT 1* 

Average Power Supply Current 
(RAS cycling, CAS * V,h ; tRc * Min.) 

M8 81257-80 

•cc3 



60 

mA 

NIBBLE MODE CURRENT* 

Average Power Supply Current 
(RAS * V|L, CAS cycling; tfgc * Min.) 

M8 81257-80 

*CC4 



22 

mA 

REFRESH CURRENT 2* 

Average Power Supply Current 
(CAS*before*RAS; tRc * Min.) 

MB 81257-80 

*CC5 



65 

mA 

INPUT LEAKAGE CURRENT any input 

{V,N - OV to 5.5V, Vcc - 4.5V to 5.5V. Vss * OV. 

ail other pins not under test = OV) 

h(L) 

-10 


10 

ma 

OUTPUT LEAKAGE CURRENT 
(Data is disabled, Vqut “ OV to 5.5V) 

•o(L) 

-10 


10 

mA 

OUTPUT LEVEL 

Output Low Voltage (Iqu “ 4.2mA) 

VoL 



0.4 

V 

OUTPUT LEVEL 

Output High Voltage (Iqh ® “5.0mA) 

VOH 

2.4 



V 


NOTE* : \qq is depended on output loading and cycle rates. Specified values are obtained with the output open. 
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AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.] 


Parameter 

Time between Refresh 

Random Read/Write Cycle Time 

Read-Write Cycle Time 

Access Time from RAS D Q 

Access Time from CAS 0 Q 

Output Buffer Turn off Delay 

Transition Time 

RAS Precharge Time 

RA§ Pulse Width 

ETiTc* LJi.i^ tt:— 
nmanuiu 1.1111*? 

CM Pulse Width 

CAS Hold Time 

RAS to CAS Delay Time DQ 

CAS to RAS Set Up Time 

Row Address Set Up Tirne 

Row Address Hold Time 

Column Address Set Up Time 

Column Address Hold Time 

Read Command Set Up Time 

Read Command Hold Time Referenced to CAS B 

Read Command Hold Time Referenced to RAS B 

Write Command Set Up Time Mi 

Write Command Pulse Width 

Write Command Hold Time 

Write Command to RAS Lead Time 

Write Corhmand to CAS Lead Time 

Data In Set Up Time 

Data In Hold Time 

CW to Wf Delay ■ 

Refresh Set Up Time for CAS Referenced to RAS 
(CAS-before-RAS cycle) 

Refresh Hold Time for CAS Referenced to RAS 
(CAS-before-RAS cycle) 
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Symbol 


Value 


Unit 


tRC 

^RWC 

^RAC 

^CAC 

^OFF 

tT 

^RP 

^RAS 

^RSH 

^CAS 

^CSH 

^RCD 

^CRS 

^ASR 

^RAH 

^ASC 

^CAH 

^RCS 

tRCH 

tRRH 

^WCS 

twp 

twCH 

tRWL 

tcWL 

tps 

tpH 

tcWD 


tpcs 


^FCH 


Min 


175 

lio 


0 

80 

85 


50 

85 

20 

lo 

0 

10 

0 

I? 

0 

20 

15 

15 

35 

15 

15 

20 


20 


Max 

4 


80 

45 

25 

50 


100000 


100000 


35 


ms 


ns 

ns 


ns 


ns 


ns 

ns 


ns 


ns 


iiS 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 

ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 
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AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


■BHBililHBBHii 

Symbol 

Value 

Unit 

Min 

Max 

CAS Precharge Time (CAS-before-RAS cycle) 

^CPR 

20 


ns 

RAS Precharge to CAS Active Time (Refresh cycles) 

'rpc 

20 


ns 

Nibble Mode Read/Write Cycle Time 

^NC 

45 


ns 

Nibble Mode Read-Write Cycle Time 

^NRWC 

45 


ns 

Nibble Mode Access Time 

^NCAC 


18 

ns 

Nibble Mode CAS Pulse Width 


20 


ns 

Nibble Mode CAS Precharge Time 

^NCP 

15 


ns 

Nibble Mode Read RAS Hold Time 

fwRRSH 

20 


ns 

Nibble Mode Write RAS Hold Time 

^NWRSH 

35 


ns 

Nibble Mode CAS Hold Time Referenced to I^AS 

^RNH 

20 


ns 

Refresh Counter Test Cycle Time DD 

^RTC 

330 


ns 

Refresh Counter Test RAS Pulse Width ID 

fjRAS 

230 

10000 

ns 

Refresh Counter Test CAS Precharge Time fl| 

fcPT 

50 


ns 


Notes: 

Q An initial pause of 200 fJts is required after power up. 
And then several cycles (to which any 8 cycles to per¬ 
form refresh are adequate) are required before proper 
device operation is achieved. 

If internal refre sh co unter is to be effective, a mini¬ 
mum of 8 CAS before RAS refresh cycles are required. 

B AC characteristics assume tj * 5 ns. 

B V,H (min) and V,l (max) are reference levels for 
measuring timing of input signals. Also, transition 
times are measured between (min) and V,l 
( max.). 

B Assumes that tp^o ^ 'rco ^rcd greate*' 

than the maximum recommended value shown In this 
table, tp^Q will increase by the amount that tp^Q 
exceeds the value shown. 

B Assumes that t^co ^ ^rcd (nf^ax)- 

B Measured with a load equivalent to 2 TTL loads and 
100 pF. 


B Operation within the tp^.^ (max) limit insures that 
tpAc (max) can be met. tp^Q (max) is specified as a 
reference point only; If tpcQ is greater than the 
specified tp^p (max) limit, then access time is con¬ 
trolled exclusively by t^Ac- 

B tRCD ^ ^RAH (min) + 2ty (tT.=5ns) + tAsc 

B Either t^pp o'' tRCH must be satisfied for a read cycle. 

03 ^wcs and tcwo are not restrictive operating para¬ 
meters. They are included in the data sheet as electrical 
characteristics only. If twcs ^ fwcs (min), the cycle 
is an early write cycle and the data out pin will remain 
open circuit (high impedance) throughout entire cycle. 
If tcwD ^ ^cwD (min), the cycle is a read-write cycle 
and data out will contain data read from the selected 
celt. If neither of the above sets of conditions is satis¬ 
fied the condition of the data out is indeterminate. 

ID Test mode cycle only. 
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DESCFnPTION 


Simple Timing Requirement 
The MB 81257 has improved circuitry 
that eases timing requirements for high 
speed access operations. The MB 81257 
can operate under the condition of 
tRCD (niax) * tcAC providing 

optimal timing for address multiplexing. 
In addition, the MB 81257 has the 
minimal hold times of Address (Icah). 
WE (tyvcH) ®rid D|f ^4 (toH )• The 
MB 81257 provides higher throughput 
in inter-leaved memory system applica¬ 
tions. Fujitsu has made timing require¬ 
ment that are referenced to RaS 
non-restrictive and deleted them from 
the data sheet. These include tAR, 
fwcR» foHR atid tpvvD- As a result, 
the hold times of the Column Add ress, 
D,m and WE as well as tcwo (^AS 
to WE Delay) are not ristricted by 

fRCD- 

Address inputs: 

A total of eighteen binary input address 
bits are required to decode any 1 of 
262,144 cell locations within the 
MB 81257. Nine row-address bits are 
established on the input pins (Aq 
to As) and are l atche d with the Row 
Address Strobe (RAS). Nine column- 
address bits are established on the input 
pins and are latch ed w ith the Column 
Address Strobe (CAS). All row ad¬ 
dresses must be stab le on o r before the 
falling edge of RAS. CAS is i ntern ally 
inhibited (or **gat ed'0 by RAS to 
permit triggering of CAS as soon as the 
Row Address Hold Time (tRAH^ speci¬ 
fication has been satisfied and the 
address inputs have been changed from 
row-addresses to column-addresses. 

Write Enable: 

The read mode or write mode is selected 
with the WE input. A high on WE 
selects read mode; low selects write 
mode. The data input is disabled when 
read mode is selected. 

Data Input: 

Data is written into the MB 81257 
during a write or read-write cycle. The 
later falling edge of WE or CAS is a 
strobe for the Data In (Dim) register. In 
a write cycle, if WE is brought low 


before CAS, D|n is strobed by CAS, 
and the set -up a nd hold times are re¬ 
ferenced to CAS. In a re ad-wr ite cycle, 
WE can be d elayed after CAS has been 
low and CAS to WE Delay Time (tcwo) 
has been satisfied. Thus D^sj is strobed 
by WE, and set-up and hold times are 
referenced to WE. 

Data Output: 

The output buffer is three-state TTL 
compatible with a fan-out of two 
standard TTL loads. Data out is the 
same polarity as data-in. The o utput is 
in a high impedance state until CAS is 
brought low. In a read cycle, or read- 
write cycle, the output is valid after 
tRAc transition of RAS when 

tRCD (^ 8 ^) 's satisfi ed, or after tcAc 
from transition of CAS when the 
transition occurs after I rcd (max.) 
Data remain valid until CAS is re¬ 
turned to a high level. In a write cycle, 
the identical sequence occurs, but data 
is not valid. 

Fast Read-While-Write cycle 
The MB 81257 has a fast read while 
write cycle which is achieved by precise 
control of the three-state output buffer 
as well as by the simplified timings, 
described in the previous section. 
The output buffer is c ontrolled by the 
sate of WE when fc AS g oes low. When 
WE is low during CaS transition to 
low, the MB 81257 goes into the 
early write mode in which the output 
floats and the common I/O bus can be 
used on the system level. Whereas, when 
WE goes low after tcwo following CAS 
transition to low, the MB 81257 goes 
into the delayed write mode. The 
output then contains the data from the 
cell selected and the data from D|n 
is written into the cell selected. There¬ 
fore, a very fast read write cycle is 
possible with the MB 81257. 

Nibble Mode: 

Nibble mode allows high speed serial 
read, write or read-modify-write access 
of 2, 3 or 4 bits of data. The bits of data 
that may be accessed during nibble 
mode are determined by the 8 row 
addresses and the 8 column addresses. 
The 2 bits of addresses (CAe. RAr) are 


used to select 1 of the 4 nibble bits for 
initial access. After the first bit is 
accessed by normal mode, the remaining 
nibbl e bits may be accessed by toggling 
CaE high then low while RAS remains 
low. Toggling CAS causes RAg and 
CAe to be incremented internally while 
all other address bits are held constant 
and makes the next nibble bit available 
for access. (See Table 1). 

If more than 4 bits are accessed during 
nibble mode, the address sequence will 
begin to repeat. If any bit is written 
during nibble mode, the new data will 
be read on any subsequent access. If the 
write operation is executed again 
on subsequent access, the new data will 
be written into the selected cell loca¬ 
tion. 

In nibble mode, the three-state control 
of the Dqut Pio Is determined by the 
first norrfial access cycle, 
the dat a output is controlled onl y by 
the WE state referenced at the CAS 
negative transition of the normal cycle 
(first nibble bit). That is, when twcs^ 
twos (min) is met, the data output will 
remain high impedance state throughout 
the succeeding nibble cycle regardless 
of the WE state. Whereas, when tcwo > 
tcwD (min) is met, the data output will 
contain data from the cell selected 
during the succeeding nibble cycle re¬ 
gardless of the WE state. The write 
operation is done during the period in 
which the WE and CAS clocks are low. 
Therefore, the write operation can be 
performed bit by bit during each nibble 
operation regardless of timing con¬ 
ditions of WE (twcs arid tcwo) during 
the normal cycle (first nibble bit). 

See Fig. 2. 

Refresh: 

Refresh of the dynamic memory cells is 
accomplished by performing a memory 
cycle at each of the 256 row-addresses 
(Ao to A 7 ) at least every 4 ms. 

The MB 81257 offers the following 3 
types of refresh. 

RAS-only Refresh; 

The RaS only refresh aboids any out¬ 
put during refresh because the output 
buff er is in the high impedance state un¬ 
less CAS is brought low. Strobing each 

1-79 


! 


1 


iiiiiiiai 

FUJITSU 

■llillllil MB 81257.80 


of 2 56 row-addresses (Ao toA 7 ) with 
RAS will cause all bits in each row to 
be refreshed. Further RAS-only refresh 
results in a substantial reduction in 
power dissipation. During RAS-only 
refresh cycle, either V|h or V|i_ is per¬ 
mitted to As. 

CAS- before- RAS Refresh; 

CA$-before-RA$ refreshing available on 
the MB 81257 offers ah alternate re¬ 
fresh method. If CAS is held low 
for t he specified period (tpcs) before 
RAS goes to low, on-chip refresh 
control clock generators and the refresh 
address counter are enabled, and an 
internal refresh operation takes place. 
After the refresh operation is perform¬ 
ed, the refresh address counter is auto¬ 
matically inc remen ted in preparation 
for the next CAS-before-RAS refresh 
operation. 

Hidden Refresh; 

A hidden refresh cycle may takes place 
while maintaining latest va lid d ata at 
the output by extending the CaS active 
time. For th e M B 81257, a hidden 
refresh cycle is CAS-before RAS refresh. 


The internal refresh address counters 
provide the refres h add resses, as in a 
normal CAS-before-RAS refresh cycle. 

CAS-before-RAS Refresh Counter Test 
Cycle: 

A special timing sequence using CAS- 
before-RAS counter test cycle provides 
a convenient met hod of veri fying the 
functionality of CaS- before- RaS re- 
fresh activ ated circuitry. After the 
CAS -before-RAS refresh operation, if 
CAS g oes to high and goes to low again 
while RAS ii held low, the read and 
write operati on ar e ena bled. This is 
shown in the CAS-before-fiAS counter 
test cycle timing diagram. A memory 
ceil address, consisting of a row address 
(9 bits) and a column address (9 bits), 
to be accessed can be defined as fol¬ 
lows: 

*A ROW ADDRESS - Bits Aq to A 7 
are defined by the refresh counter. 
The bit As is set high internally. 

*A COLUMN ADDRESS - All the bits 
Aq to As are defined by latching 
levels on Aq to A q at the second 
falling edge of CA 8 . 


Suggested CAS-before-RAS Counter Test 

Procedure 

The timing, as shown in the CAS-before- 

RAS Counter Test Cycle, is used for 

the following operations: 

1) Initialize the internal ref resh address 
coun ter by using eight CAS-before- 
RAS refresh cycles. 

2) Throughout the test, use the same 
column address, and keep RA 8 high. 

3) Write "low" to all 256 row address 
on the same column address by using 
normal early write cycles. 

4) Read "low" written in step 3) and 
check, and simultaneously write 
"high" to the sarhe address by using 
internal refresh counter test read- 
write cycles. This step is repeated 
256 times, with the addresses being 
generated by internal refresh address 
counter. 

5) Read "high" written in step 4) and 
check by using normal read cycle for 
all 256 locations. 

6 ) Complement the test pattern and 
repeat step 3). 4) and 5). 


Table 1 - NIBBLE MODE ADDRESS SEQUENCE EXAMPLE 

SEQUENCE NIBBLE BIT RAg ROW ADDRESS CAg 


COLUMN 

ADDRESS 


RAS/CAS (normal mode) 

1 

0 

10101010 

0 

10101010 

input addresses 

toggle CAS (nibble mode) 

2 

1 

10101010 

0 

10101010 1 


toggle CAS (nibble mode) 

3 

0 

10101010 

1 

10101010 

generated internally 

toggle CAS (nibble mode) 

4 

1 

10101010 

1 

10101010 


toggle CAS (nibble mode) 

1 

0 

10101010 

0 

10101010 j 

sequence repeats 
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2) The case of first nibble cycle is delyed write (Read-Write) 
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Table-2 FUNCTIONAL TRUTH TABLE 




WE 

Din 


Read 

Write 

Refresh 

Note 

D 


Don't Care 





No 

Standby 

D 

L 

H 

Don't Care 

Valid Data 

Yes 

No 

Yes 

Read 

a 

L 

L 



No 

Yes 

Yes 

Early Write 
^wcs^^wcs 

D 

B 

L 

Valid Data 

Valid Data 

Yes 

Yes 

Yes 

Delayed Write or Read-Write 
(fcWD ^fcWD 

D 

H 

Don't Care 

Don't Care 

High-Z 

No 

No 

Yes 

RAS-only Refresh 

L 

L 

Don't Care 

Don't Care 

Valid Data 



Yes 

CAS-before-RAS Refresh Valid 
data selected at previous Read 
or Read-Write cycle is held. 

H 

D 



High-Z 

No 

No 


CAS disturb. 


Fig. 3 - CURRENT WAVEFORM (Vcc “ 5.5V, Ta “ 25°C) 


R AS/CAS Cycle Hidden Refresh Cycle RAS-only Refresh Cycle Nibble Mode Cycle 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 4- NORMALIZED ACCESS TIME 
vs SUPPLY VOLTAGE 
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4.0 5.0 6.0 

Vcc SUPPLY VOLTAGE (V) 


Fig. 5 ~ NORMALIZED ACCESS TIME 
vs AMBIENT TEMPERAUTRE 
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Ta. AMBIENT TEMPERATURE CC) 


Fig. 6 - OPERATING CURRENT 
vs CYCLE RATE 



Fig. 7 - OPERATING CURRENT 
vs SUPPLY VOLTAGE 



Fig. 8 - OPERATING CURRENT 
vs AMBIENT TEMPERATURE 
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Ta. ambient TEMPERATURE (®C) 


Fig. 9 - STANDBY CURRENT 
vs SUPPLY VOLTAGE 
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4.0 5.0 6.0 

Vcc. SUPPLY VOLTAGE (V) 





•cc4* nibble mode current (mA) ICC3* REFRESH CURRENT 1 (mA) Icc2. STANDBY CURRENT (mA) 
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Fig. 10 - STANDBY CURRENT 
vs AMBIENT TEMPERATURE 


Vcc*'5.5\ 

r- 










• 

— 
























-20 0 20 40 60 80 100 

Ta. AMBIENT TEMPERATURE (“C) 


Fig. 11^ REFRESH CURRENT 1 
vsCYCLE RATE 



Fig. 12 - REFRESH CURRENT 1 



4.0 5 0 6.0 

Vcc. SUPPLY VOLTAGE (V) 


Fig. 13 - NIBBLE MODE CURRENT 
vs CYCLE RATE 



Fig. 14 - NIBBLE MODE CURRENT 
vs SUPPLY VOLTAGE 
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Fig. 15- REFRESH CURRENT 2 
vsCYCLE RATE 









V|H and V|l. RAS. CAS AND WE V,h AND V,l. ADDRESS AND DATA 

INPUT VOLTAGE (V) INPUT VOLTAGE IV) tcC5. REFRESH CURRENT 2 ImA) 
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Fig. 16- REFRESH CURRENT 2 
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Fig. 17 - ADDRESS AND DATA INPUT 
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Fig. 18 - ADDRESS AND DATA INPUT 
VOLTAGE vs AMBIENT TEMPERATURE 
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Fig. 19- RAS. CAS AND WE INPUT 
VOLTAGE vs SUPPLY VOLTAGE 
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Fig. 21 - ACCESS TIME vs LOAD 
CAPACITANCE 
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Fig. 22 - OUTPUT CURRENT 
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Fig. 24- CURRENT WAVEFORM 
DURING POWER UP 
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Fig. 25 - SUBSTRATE VOLTAGE 
DURING POWER UP 
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PACKAGE DIMENSIONS 


(Suffix: -C) 



16-LEAD CERAMIC (METAL SEAL)DUAL IN-LINE PACKAGE 
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PACKAGE DIMENSIONS 


(Suffix; -C) 



16-LEAD CERAMIC (METAL SEAL! 

(CASE No.: OIP-1 



@1987 FUJITSU LIMITED 0160448 20 
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PACKAGE 
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PACKAGE DIMENSIONS 

(Suffix: -P) 


16-LEAO PLASTIC DUAL IN-LINE PACKAGE 
(CASE Na: DIP-16P-M03) 




Oimsntiont in 
inchM (millimstert) 


©1987 FUJITSU LIMITED D16030S-2C 







PACKAGE DIMENSIONS 

(Suffix: -PD) 


IS LEAb PLASTIC LEADED CHIP CARRIER 
(CASE No.: LCC-18P-M02) 



€>1986 FUJITSU LIMITED C18016S-3C 


Dimensions in 
inches (millimeters) 
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E DIMENSIONS 


PIN ASSIGNMENT 


S A3 Aq At A7 A4 


Vss D(n ^AS Aj Vcc A5 AA 


ZIP-16P-M01 


16 LEAD PLASTIC ZIGZAG-IN LINE PACKAGE 
<CASE No.: ZIP-16P-M01) 


.. 803 !: g ?«( 20 . 4 ! g ;|)- 



. 112±.008 


(2.85t0.2) 


. 260±.008 

( 6 . 60 ± 0 . 20 ) 


.327(8.3) 

MAX 
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MOS 262144-BIT 
DYNAMIC RANDOM 
ACCESS MEMORY 


MB 81464-10 
MB 81464-12 
MB 81464-15 


FUJITSU 



65,536 X 4 DYNAMIC RANDOM ACCESS MEMORY 

The Fujitsu MB 81464 is fully decoded, dynamic random access memory 
organized as 65,536 words by 4-bits. The design is optimized for high speed, 
high performance applications such as mainframe memory, buffer memory, 
peripheral storage and system memory for microprocessor unit where low 
power dissipation and compact layout is required. 

The multiplex row and column address inputs permit the MB 81464 to be 
housed in a standard 18 pin DIP, 18 pin PLCC, and'20 pin ZIP. Additionally 
the MB 81464 offers new functional e nhanc ement s that make It more versatile 
than previous dynamic RAMs. The "CA^-before-RAS" refresh cycle is pro¬ 
vided an on chip refresh capability. MB 81464 also features "page mode" 
which allows high speed random access to up 256 bits within a same row. 

The MB 81464 is fabricated using silicon gate NMOS and Fujitsu's advanced 
"Triple Layer Polysilicon" process technology. This process, coupled with 
single transistor memory storage cells, permits maximum circuit density and 
minimal chip size. Dynamic circuitry is employed In the design, including the 
sense amplifiers. 

The clock timing requirements are non critical, and power supply tolerance is 
very wide. All inputs and outputs are TTL compatible. 

• 65,536 X 4 DRAM, 18 pin DIP, • All inputs/outputs are TTL com- 

18 pin PLCC, and 20 pin ZIP. patible 

• Silicon gate. Triple Poly NMOS, • 4 ms/256 refresh cycles 

single transistor cell. • Early write or OE controlled write 

• Row access time {tRAc)» c apaci ty __ __ 

100 ns max. (MB 81464-10) • "CAS-before-RAS", RAS-only and 

120 ns max. (MB 81464-12) hidden refresh capability 

150 ns max. (MB 81464-15) • Read write capability 

• Cycle time (tRc)» • On chip latches for addresses and 

200 ns min. (MB 81464-10) DQs. 

220 ns min. (MB 81464-12) • Compatible with juPD41254, 

260 ns min. (MB 81464-15) HM50464, and TM4464 

• Page cycle time (tpc), • Stanadard 18-pin Ceramic 

100 ns min. (MB 81464-10) (Metal Seal) DIP (Suffix: -C) 

120 ns min. (MB 81464-12) • Standard 18-pin Plastic 

145 ns min. (MB 81464-15) DIP: (Suffix:-P) 

• Single +5V supply, 10% tolerance • Standard 18 pin PLCC 

Low power, (Suffix:-PD) 

385 mW max. (MB 81464-10) • Standard 20 pin ZIP 

358 mW max. (MB 81464-12) (Suffix: -PSZ) 

314 mW max. (MB 81464-15) 

27.5 mW max. (Standby) 

• On chip substrate bias generator 
for high performance 


ABSOLUTE MAXIMUM RATING (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

V|N, VouT 

-1 to +7 

V 

Voltage on S/qc supply relative to Vss 

Vcc 

-1 to -1-7 

V 

Ceramic 


-55 to -H 50 


Storage temperature ■ 

Tstg 

-55 to -H25 

c 

Power dissipation 

Pd 

1.0 

W 

Short circuit output current 

- 

50 

mA 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


June 1987 
Edition 4.0 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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RECOMMENDED OPERATING CONDITIONS 

(Referenced to Vss) 


Parameter 


Value 


Operating 


Min 

Typ 

Max 

unit 

Temperature 

Supply Voltage 

Vec 

4.5 

5.0 

5.5 

V 


Vss 

0 

0 

0 

V 



Input High Voltage, all inputs 

V,H 

2.4 

- 

6.5 

V 

0°C to 70°C 

Input Low Voltage, all inputs except DQ 

V,L 

-2.0 

- 

0.8 

V 


Input Low Voltage, DQ 

V,ld- 

-1.0 

- 

0.8 

V 



* The device will withstand undershoots to the -2.0 V level with a maximum pulse width of 20 ns at the -1.5 V level. 

DC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

OPERATING CURRENT* 

Average Power Supply Current 
(RAS, CAS cycling; tpc = min) 

MB 81464-10 

•cci 



70 

mA 

MB 81464-12 



65 

MB 81464-15 



57 

STANDBY CURRENT 

Power Supply Current (RAS = CAS = V|h ) 

•cc 2 



5.0 

mA 

REFRESH CURRENT 1* 

Average Power Suppjy Current 

(CAS= V|H, RAS cycling; tRc =min) 

MB 81464-10 

•cc3 



60 

mA 

MB 81464-12 



55 

MB 81464-15 



50 

PAGE MODE CURRENT* 

Average Power Supply Current 
(RAS = V|L, CAS = cycling; tpc = min) 

MB 81464-10 

Icc4 



40 

mA 

MB 81464-12 



35 

MB 81464-15 




REFRESH CURRENT2* 

Average Power Supply Current 
(CAS-before-RAS; tpc = min) 

MB 81464-10 

•cc5 



65 

mA 

MB 81464-12 



60 

MB 81464-15 



55 

INPUT LEAKAGE CURRENT any input 

(OV ^ V,N < 5.5V, 4.5V < Vec < 5.5V, Vss = OV, 

ail other pins not under test = OV) 

h(L) 

-10 


10 

ma 

OUTPUT LEAKAGE CURRENT 

(Data out is disabled, 0 V ^ Vqut — 5.5 V) 

•dq(l) 

-10 


10 

ma 

OUTPUT LEVEL 

Output High Voltage (Iqh = “5 mA) 

Vqh 

2.4 



\/ 

OUTPUT LEVEL 

Output Low Voltage (Lql = 4.2 mA) 

VoL 



0.4 

V 


Ice is dependent on output loading and cycle rates. Specified values are obtained with the output open. 
Ice is dependent on input low voltage level Vild^ V|ld ^ -0-5 V. 
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AC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted.) 


NOTES 1,2,3 


Parameter 

■■ 


MB 81464-10 

MB 81464-12 

_ ^ _ 

MB 81464-15 

Unit 

[notesH 

Min 

Max 

Min 

Max 

Min 

Max 

Time between Refresh 

MmiM 


4 


4 


4 

ms 

Random Read/Write Cycle Time 


200 


220 


260 


ns 

Read-Modify-Write Cycle Time 


270 


305 


345 


ns 

Page Mode Cycle Time 

tpG 



120 


145 


ns 

Page Mode Read-Modify-Write Cycle 

Time 




195 


225 


ns 

Access Time from RAS 


[QUH 


100 


120 


150 

ns 

Access Time from CAS 

a a 



50 


60 


75 

ns 

Output Buffer Turn Off Delay 

toFF 

0 

25 

0 

25 

0 

30 

ns 

Transition Time 

ty 

3 

50 

3 

50 

3 

50 

ns 

RAS Precharge Time 

^RP 

80 


90 


TOO 


ns 

Pulse Width 

■^RAS 

100 

100000 

120 

100000 

150 

100000 

ns 

RAS Hold Time 

tRSH 

50 


60 


75 


ns 

CAS Precharge Time (Page mode only) 

—- 

^CP 

40 


50 


60 


ns 



30 


32 


35 



CAS Pulse Width 

1^^91111 



60 

100000 

75 

100000 


CAS Hold Time 






150 



RAS to CAS Delay Time 

11^3 

mm 

20 



60 


75 

ns 

CAS to RAS Set Up Time 

ISB 

10 


10 


10 



Row Address Set Up Time 

mm 

0 


0 


0 


m 

Row Address Hold Time 

mm 

10 






H9| 

Column Address Set Up Time 

wm 

0 


0 


0 


ns 

Column Address Hold Time 

tcAH 

15 






ns 

Read Command Set Up Time 

Trcs 

0 


0 


0 



Read Command Hold Time 
Referenced to RAS 

a 

fRRH 

10 


15 


20 


ns 

Read Command Hold Time 
Referenced to CAS 


^RCH 

0 


0 


0 


ns 

Write Command Set Up Time 

IB 

twcs 

-5 


-5 


-5 


ns 

Write Command Hold Time 

twCH 

25 


30 


35 


ns 

Write Command Pulse Width 

twp 

25 


30 


35 


ns 

Write Command to RAS Lead Time iQ 

^RWL 

35 


40 


45 


ns 
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AC CHARACTERISTICS (cont’d) 

(At recommended operating conditions unless otherwise noted.) 


Parameter HMJJJ 

Symbol 

MB 81464-10 

MB 81464-12 

MB 81464-15 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Write Command to CAS Lead Time 

tcwL 

35 


40 


45 


ns 

Data In Set Up Time 

to 

G 

0 


0 


0 


mQiii 

Data In Hold Time 

^DH 

25 


30 


35 


ns 

Access Time from OE 

tOEA 


27 


30 


' 

40 

ns 

OE to Data In Delay Time 

wm 

25 


25 


30 


ns 

Output Buffer Turn Off Delay from OE 

toEZ 

0 

25 

0 

25 

0 



OE Hold Time Referenced to WE 

tOEH 

0 


0 


0 


ns 

CAS Set Up Time Referenced to RAS 
(CAS-beforie-RAS refresh) 

fpcs 

20 


20 




ns 

CAS Hold Time Referenced to RAS 
(CAS-before-RAS refresh) 




25 


mQiiiiii 




m 

10 


10 

■ 

10 


mn 

CAS Precharge Time 
(CAS-before-RAS cycles) 

^cpr 

30 


30 


30 



OE to RAS in active Set Up Time 

toES 

0 


0 


0 


ns 

D|n to CAS Delay Time QI 

mm 

0 


0 


0 


ns 

D||vj to OE Delay Time QQ 

wm 

0 


0 


0 


ns 

Refresh Counter Test Cycle Time IB 

■sai 

375 






ns 

Refresh Counter Test Cycle — 

RAS Pulse Width 

^TRAS 

285 







Refresh Counter Test CAS __ 

Precharge Time 

fcPT 

50 

■1 

60 


70 

n 

ns 


Notes: 

B1 An initial pause of 200ms is required after power-up 
followed by any 8 RAS cycles before proper device 
operation Is achieved. In case of usi ng int ernal refresh 
counter, a minimum of 8 CAS-before-RAS initialization 
cycles instead of 8 RAS cycles are required. 

B AC characteristics assume tj = 5 ns. 

B V|H (min) and V|l (max) are reference levels for meas¬ 
uring timing of input signals. Also, transition times are 
measured between V|h (min) and V|l (max). 

El Assumes that tpco ^ ^rcd (max). If tRco is greater 
than the maximum recommended value shown in this 
table, tpAc will be increase by the amount that tpco 
exceeds the value shown. 

B Assumes that tpco ^ ^rcd (max). 


B Measured with a load equivalent to 2 TTL loads and 
100 pF. 

D Operation within the tpco (max) limit insures that 
fRAC (max) can be met. t^cD (max) is specified as a 
reference point only; If tpco is greater than the speci¬ 
fied tRCD (max) limit, then access time is controlled 
exclusively by tcAc- 

O fROD (min) = tpAH (min) + 2tj (t j = 5 ns) + tAsc (min) 

El Either tp^n or tpQH must be satisfied for a read cycle. 

iQ twcs is not restrictive operating parameter. It is included 
in the data sheet as electrical characteristics only. Even if 
fwcs ^ twcs(min), the write cycle can be excuted by 
satisfying tpvvL O''fcwL specification. 

Qi Either tD2c O'' ^dro i^ost be satisfied for ail cycles. 

IQ Refresh Counter Test Cycle only. 
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Read Cycle 


RAS 




tCRS 


CAS 

<_< 
r I 
II 

m 

ADDRESSES 

> > 

WE 

< < 

'"i ^1 

1 1 

DQ 

(OUTPUT) 

VoH“ 

VOL- 

DO 

(INPUT) 

V|L--^ 


< < 
r I 

1 1 

1 1 


^ASR 


-tRAS- 




-^CSH- 




^RAH tASC 


—-tRSH- 
-tCAS- 


^CAH 





-tOES- 


-tRp- 


J 


-tcPN- 




Write^cle (Early Write) 
OE: Don't care 

-tRC-— 


-tRAS*- 




tcSH- 


-tRP- 



DQ Vqh”. 

(OUTPUT) VoL- 


-HIGH-Z- 
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V| 
ViL- 


tCRS 




tASRh—H 
tRAH 


Page Mode Read Cycle 

-tRAS- 


-tcSH- 


ADDRESSES ''•h ^ 

V|L-i 


DQ 

(INPUT) 


DQ Voh“ 

(OUTPUT) VoL- 





ICIU 


-tRSH- 




n ^ ^ to e A 



tOEA 


^OEZ ^OEA 



Page Mode Write Cycle 
(0E=Don't Care) 


CAS 


V|H- 

V,L- 


tCRS 


H 


ADDRESSES 


-teSH- 


H-Jasc 


DQ 

(INPUT) 


-tpc- 




tCAH 


-tRSH- 




tCAS 


V 


—-jtCAH 
UMN 

REss 





DQ 

(OUTPUT) VoL- 
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DESCFHPTION 

Address Inputs: 

A total of sixteen binary input address 
bits are required to decode parallel 4 
bits of 262,144 storage cell locations 
within the MB 81464. 

Eight row-address bits are established on 
the input pins (Aq through Ay) and 
latched with the Row Address Strobe 
(RAS). The eight column-address bits 
are established on the input pins (Aq 
through Ay) and latched with the 
Column Address Strobe (CAS). 

The row and column address inputs 
must be stable on or before the falling 
edge of RAS and CAS, respectively. 
CAS is internally inhibited (or "gated") 
by RAS to permit triggering of CAS as 
soon as the Row Address Hold Time 
(tRAH) specification has been satisfied 
and the address inputs have been 
changed from row-addresses to column- 
addresses. 


Write Enable: 

The read mode or write mode Is selected 
with the Write Enable (WE) input. A 
high on WE selects read mode and low 
selects write mode. The data inputs are 
disabled when the read mode Is selected. 
When WE goes low prior to CAS, data- 
outs will remain in the high-impedance 
state allowing a write cycle. 

Data Pins: 

Data Inputs; 

Data are written during a write or read- 
modify-wrlte cycle. The later falling 
edge of CAS or WE strobes data Into the 
on-chip data latches. In an early- write 
cycle, WE is brought low prior to CAS 
and the data is strobed by CAS with 
setup and hold times referenced to CAS. 
In a read-mod if y-write cycle, thus the 
data will be strobed by WE with set-up 
and hold times referenced to WE. 

In a read-modify-write cycle, OE must 


be low after t^zo change the data 
pins from input mode to output mode 
and then OE must be changed to low 
before toEb return the data pins to 
Input mode. In an early write cycle, 
data pins are in Input mode regardless 
of the status of OE. 

Data Outputs; 

The three-state output buffers provide 
direct TTL compatibility with a fan out 
of two standard TTL loads. Data-out 
are the same polarity as data-in. The 
outputs are in the high-impedance state 
until CAS Is brought low. In a read 
cycle, the outputs go active after the 
access time interval tR^c 3*^cl toEA s'"© 
satisfied. The outputs become valid 
after the access time has elapsed and re¬ 
main valid while CAS and OE are low. 
In a read operation, either OE or CAS 
returning high brings the outputs into 
the high impedance state. 
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Output Enable: 

The OE controls the impedance of the 
output buffers. In the high state on OE, 
the output buffers are high impedance 
state. In the low state on 01, the out¬ 
put buffers are low impedance state. 
But in early write cycle, the output buf¬ 
fers are in high impedance state even if 
OE is low. In the page mode read cycle, 
OE can be allowed low through the 
cycle. In the page mode early write 
cycle, OE can be allowed high through¬ 
out the cycle. In the page mode read- 
mod ify-write or delayed write cycle, 
OE must be changed from low to high 
with toED- 

Page Mode: 

Page Mode operation permits strobing 
the row-address into the MB 81464 
while maintaining RAS at a lovvthrough¬ 
out all successive memory operations in 
which the row-address doesn't change. 
Thus the power dissipated by the 
falling edge of RAS is saved. Further, 
access and cycle times are decreased 
because the time normally required to 
strobe a new row-address is eliminated. 

Refresh; 

Refresh of the dynamic memory cells is 
accomplished by performing a memory 
cycle at each of the 256 row-addresses 
(Ao through Ay) at least every four 
milliseconds. 

The MB 81464 offeres the following 
three types of refresh. 

RAS-Oniy Refresh: 

RAS-only refresh avoids any output 
during refresh because the output buf- 
fuers are in the high impedance state 
unless CAS is brought low. Strobing 


each of 256 row-addresses with RAS 
will cause all bits in each row to be re¬ 
freshed. 

Further RAS-only refresh results in a 
substantial reduction in power dissipa¬ 
tion. 

CAS-before-RAS Refresh; 
CAS-before-RAS refreshing available on 
the MB 81464 offers an alternate re¬ 
fresh method. If CAS Is held low for 
the specified period (tpcs) before RAS 
goes to low, on chip refresh control 
clock generators and the refresh address 
counter are enabled, and a internal 
refresh operation takes place. 

After the refresh operation Is per¬ 
formed, the refresh address counter is 
automatically incremented in prepara¬ 
tion for the next CAS-before-RAS 
refresh operation. 

Hidden Refresh: 

Hidden refresh cycle may take place 
while maintaining latest valid data at 
the output by extending CAS active 
time. 

In MB 81464, hidden refresh means 
CAS-before-RAS refresh and the inter¬ 
nal refresh addresses from the counter 
are used to refresh addresses i.e., it 
doesn't need to apply refresh addresses, 
because CAS is always low when RAS 
goes to low In the cycle. 

CAS-before-RAS Refresh Counter Test 

Cycle: _ 

A special timing sequence using CAS- 
before-RAS counter test cycle provides 
a convenient method of verifying the 
functionality of CAS-before-RAS re¬ 
fresh activated circuitry. After the 
CAS-before-RAS refresh operation, if 


CAS goes to high and goes to low again 
while RAS is held low, the read and 
write operation are enabled. This is 
shown in the CAS-before-RAS counter 
test cycle timing diagram. A memory 
cell address, consisting of a row address 
(9 bits) and a column address (9 bits), 
to be accessed can be defined as fol¬ 
lows: 

*A ROW ADDRESS - All bits are 
defined by the refresh counter. 

*A COLUMN ADDRESS - All the bits 
Aq to Ay are defined by latching 
levels on Aq to Ay at the second 
falling edge of CAS. 

Suggested CAS-before-RAS Counter 
Test Procedure 

The timing, as shown In the CAS-before- 
RAS Counter Test Cycle, is used for the 
following operations: 

1) Initialize the internal refresh address 
counter by using eight CAS-before- 
RAS refresh cycles. 

2) Throughout the test, use the same 
column address. 

3) Write "low" to all 256 row address 
on the same column address by using 
normal early write cycles. 

4) Read "low" written in step 3) and 
check, and simultaneously write 
"high" to the same address by using 
internal refresh counter test cycles. 
This step Is repeated 256 times, with 
the addresses being generated by 
Internal refresh address counter. 

5) Read "high" written In step 4) and 
check by using normal read cycle for 
all 256 locations. 

6) Complement the test pattern and 
repeat step 3), 4) and 5). 
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TYPICAL CHARACTERISTICS CURVES 
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Fig. 3 - NORMALIZED ACCESS TIME 
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Fig. 4-NORMALIZED ACCESS TIME 
vs. AMBIENT TEMPERATURE 
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Fig. 5 - OPERATING CURRENT 
vs. CYCLE RATE 



Fig. 6 - OPERATING CURRENT 
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Fig. 7 - OPERATING CURRENT 
vs. AMBIENT TEMPERATURE 


Vcc *= 5.5V ■ 
tpc “ 230 ns 
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Fig. 8 - STANDBY CURRENT 
vs. SUPPLY VOLTAGE 
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Fig. 9 - STANDBY CURRENT 
vs. AMBIENT TEMPERATURE 
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Ta, ambient temperature (°C) 


Fig. 10-REFRESH CURRENT 1 
vs. CYCLE RATE 



Fig. 11 - REFRESH CURRENT 1 



4.0 5.0 6.0 

Vcc. SUPPLY VOLTAGE 


Fig. 12 - PAGE MODE CURRENT 
vs. CYCLE RATE 



Fig. 13 - PAGE MODE CURRENT 
vs. CYCLE RATE 



Fig. 14 - REFRESH CURRENT 2 
vs. CYCLE RATE 
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Fig. 15 ~ REFRESH CURRENT 2 
vs. SUPPLY VOLTAGE 
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4.0 5.0 6.0 

Vcc. SUPPLY VOLTAGE (V) 


Fig. 17 - ADDRESS AND DATA INPUT 
VOLTAGE vs. AMBIENT TEMPERATURE 



Fig. 19 - WE AND UE INPUT 

VOLTAGE vs. AMBIENT TEMPERATURE 



Ta, AMBIENT TEMPERATURE (°C) 


MB 81464-10 
MB 81464-12 FUJITSU 
MB 81464-15 Wimm 


Fig. 16 - ADDRESS AND DATA INPUT 
VOLTAGE vs. SUPPLY VOLTAGE 



Vcc ' SUPPLY VOLTAGE (V) 


Fig. 18 - RAS, CAS, WE AND OE INPUT 
VOLTAGE vs. SUPPLY VOLTAGE 



Fig. 20 - ACCESS TIME 
vs. LOAD CAPACITANCE 
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Cl, load CAPACITANCE (pF) 



1-109 









Iql. output current (mA) 



Fig. 21 - OUTPUT CURRENT 
vs. OUTPUT VOLTAGE 



Vql, output voltage (V) 


Fig. 22 - OUTPUT CURRENT 
VS. OUTPUT VOLTAGE 



VoH. OUTPUT VOLTAGE (V) 


Fig. 23 - SUBSTRATE VOLTAGE Fig. 24 - CURRENT WAVEFORM 
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MB 81464.10 
MB 81464-12 FUJITSU 
MB 81464-15 


PACKAGE DIMENSIONS 

(Suffix: -P) 



1-111 







81464-10 
PUJITSO MB 81464-12 

lllllim^^^^ MB 81464-15 



PACKAGE DIMENSIONS 

(Suffix: -PD) 


18 LEAD PLASTIC LEADED CHIP CARRIER 
(CASE No.: LCC-18P M02) 





©FUJITSU LIMITED 1986 C18016S-3C 

Dimensions in 
inches (millimeters) 


2 















20-LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE 
(CASE NO.: ZIP-20P-IVI01) 



.260±.010 

(6.60±0.25) 


.112±.008 
. (2.85±0.2) 


.325(8.26)MAX 


. 010±.002 

(0.25±0.05) 


.020±.004 

(0.50±0.10) 


.100(2.54)TYP 


DFUJITSU LIMITED1986 Z20001S-3C 


Dimensions in 
inches (millimeters) 
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MB 81464-10 
FUJITSU mb 81464-12 

■iillllllli MB 81464-15 


PACKAGE DIMENSIONS 

(Suffix: -C) 



18-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No.: D1P-18C-A01) 




^^.055(1.40)MAX 

.200(5.08)MAX 

-.014 

.IOOt.010 

4-^ 


KKKKTOI 







I, -I 



.032(0.81) 



niR 

(2.54±0.25) 



PEP pH 


(0.89+0.38) 


.800(20.32)REF 


0°to 9° 


.050±.010 


(1.27±0.25) 

©FUJITSU LIMITED 1987 D18014S-4C 


.018 


+.005 

-.003 


(0.46 


+0.13 

-0.08 


) 


Dimensions in 
inches (miliimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of Illustrating typical semiconductor applications; con¬ 
sequently, complete information sufficient for construction pur¬ 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in¬ 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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CMOS DRAMS 


Maximum 




Access 


Package 


Sealing 

Page 

Device 

Time (ns) 

Capacity 

Options 


Method 

2-3 

MB81C258-10 

100 

262144 bits 

16-pln Plastic 

DIP 

Plastic 


MB81C258-12 

120 

(262144WX 1b) 

18-paci Plastic 

LCC 

Plastic 


MB81C258-15 

150 





2-25 

MB81C466-10 

100 

262144 bits 

18-pln Ceramic 

DIP 

Metal 


MB81C466-12 

120 

(65536W X 4b) 

18-pin Plastic 

DIP 

Plastic 


MB81C466-15 

150 


20-pln Plastic 

2:iP 

Plastic 

2-41 

MB81 Cl 000-70 

70 

1048576 bits 

18-pin Ceramic 

DIP 

Metal 


MB81 Cl 000-80 

80 

(1048576W X 1b) 

18-pin Plastic 

DIP 

Plastic 


MB81C1000-10 

100 


20-pin Plastic 

ZIP 

Plastic 


MB81C1000-12 

120 


26-pad Plastic 

LCC 

Plastic 

2-61 

MB81C1G01-70 

70 

1048576 bits 

20-pin Plastic 

ZIP 

Plastic 


MB81 Cl 001-80 

80 

(1048576W X 1b) 

18-pln Ceramic 

DIP 

Metal 


MB81C1001-10 

100 


18-pln Plastic 

DIP 

Plastic 


MB81C1001-12 

120 


26-pad Plastic 

LCC 

Plastic 

2-81 

MB81 Cl 002-85 

85 

1048576 bits 

18-pln Ceramic 

DIP 

Metal 


MB81 Cl 002-10 

100 

(1048576W X 1b) 

18-pin Plastic 

DIP 

Plastic 


MB81C1002-12 

120 


20-pin Plastic 

DIP 

Plastic 





26-pad Plastic 

LCC 

Plastic 

2-105 

MB81 Cl 003-85 

85 

1048576 bits 

18-pin Ceramic 

DIP 

Metal 


MB81 Cl 003-10 

100 

(1048576WX 1b) 

18-pln Plastic 

DIP 

Plastic 


MB81C1003-12 

120 


20-pin Plastic 

ZIP 

Plastic 





26-pad Plastic 

LCC 

Plastic 

2-123 

MB81C4256-85 

85 

1048576 bits 

20-pin Ceramic 

DIP 

Metal 


MB81C4256-10 

100 

(262144W X 4b) 

20-pin Plastic 

DIP 

Plastic 


MB81C4256-12 

120 


20-pln Plastic 

ZIP 

Plastic 





26-pad Plastic 

LCC 

Plastic 

2-147 

MB81C4257-85 

85 

1048576 bits 

20-pln Ceramic 

DIP 

Metal 


MB81C4257-10 

100 

(262144W X 4b) 

20-pln Plastic 

DIP 

Plastic 


MB81C4257-12 

120 


20-pin Plastic 

ZIP 

Plastic 





26-pad Plastic 

LCC 

Plastic 





26-pad Ceramic 

LCC 

Metal 
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CMOS DRAMS 

(Continued) 





FUJITSU 


262144 BIT CMOS 

MB81C258-10 

STATIC COLUMN 

MB81C258-12 

DYNAMIC RAM 

MB81C258-15 


262,144 X 1 BIT CMOS STATIC COLUMN DYNAMIC RAM 


October 1988 
Edition 3.0 


2 


The Fujitsu MB 81C258 is CMOS static column dynamic random access memo¬ 
ry, SC-DRAM, which is organized as 262144 word by 1 bit This SC-DRAM is 
designed for high speed, high performance applications such as main frame 
memory, buffer memory, and video memory, and for applications to battery 
backed-up systems where very low power dissipation and compact layout is 
required. 

The advantage of SC-DRAM is achieving the static mode operation such as 
read, write and read-modify-write cycles in spite of dynamic RAM and the 
fast read and write operation can be performed by this mode. 

The MB81C258 is fabricated using silicon gate CMOS process. Since the 
CMOS circuit dissipates very small power, it can be easily used in battery 
backed-up application system such as hand held computer. 

The MB 81C258 is pin compatible with HM 51258. 

Alf inputs and outputs are TTL compatible. 


• 262144 X 1 SC-DRAM, 16-pin 
DIP/18-pin PLCC 

• Silicon-gate, CMOS, single 
transistor cell 

• Row Access Time {tRAc)» 

100 ns max. (MB 81C258-10) 
120 ns max. (MB 81C258-T2) 
150 ns max. (MB 81C258-15) 

• Random Cycle Time (tRc)/ 

200 ns min. (MB 81C258-10) 
230 ns min. (MB 81C258-12) 
260 ns min. (MB 81C258-15) 

• Address Access Time (t^A)/ 

45 ns max. (MB 81C258-10) 
55 ns max. (MB 81C258-12) 
70 ns max. (MB 81C258-I5) 

• Static Mode Cycle Time (tsc), 

50 ns min. (MB 81C258-10) 
60 ns min. (MB 81C258-12) 
75 ns min. (MB 81C258-15) 


• Low Power Dissipation 

330 mW max. (MB 81C258-10) 
275 mWmax. (MB81C258-12) 
248 mW max. (MB 81C258-15) 

11 mW max. (TTL level input) 
1.65 mW max. (CMOS level input) 

• Single 5V supply, ±10% tolerance 

• 32 ms/256 refresh cycles 

• RAS-Only, CAS-before-RAS, and 
Hidden refresh capability 

• Standard 16-pin Plastic DIP 
(Suffix: -P) 

• Standard 18-pin Plastic LCC 
(Suffix: -PD) 



PLASTIC PACKAGE 
DIP-16P-M03 



PLASTIC PACKAGE 
LCC-18P-IVI02 


PIN ASSIGNMENT 


AsC 1 
DinC 2 
WEj;: 3 
R]^II 4 
AqC 5 

A 2 L 6 

Aid 7 

VccC 8 




TOP 

VIEW 


16 


Vss 

15 

□ 

CAS 

14 


DqUT 

13 

□ 

Ae 

12 

□ 

A 3 

11 

□ 

A 4 

10 

□ 

As 

9 

□ 

Ay 


ABSOLUTE MAXIMUM RATINGS 


Rating 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

VjN. VoUT 

-1 to +7 

V 

Voltage on Vcc relative to Vss 

< 

0 

0 

-1 to +7 

V 

Storage Temperature 

Tstg 

-55 to+125 


Power Dissipation 

Pd 

1.0 

W 

Short Circuit output current 


50 

mA 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than rnaxi- 
mum rated voltages to this high impedance 
circuit. 
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MB81C258-10 
Fujitsu MB81C258-12 


Fig. 1 - BLOCK DIAGRAM 



CAPACITANCE (Ta = 25®C, f = 1 MHz) 


Parameter 

Symbol 

Typ 


Unit 

Input Capacitance, Ao to As and D|n 

C|Ni 

- ... 

1 . 

pF 

Input Capacitance, RAS, CAS, WE 

C||sj2 

- 


pF 

Output Capacitance, Dout 

Gout 

" ■■ - ' 

7 

pF 
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MB81C258-10 
MB81C258-12 FUJITSU 
MB81C258-15 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to Vss) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Operating 

Temperature 

Supply Voltage 

Vec 

Vss 

4.5 

0 

5.0 

0 

5.5 

0 

V 

0°C to +70°C 

Input High Voltage, all inputs 

V,H 

2.4 

- 

6.5 

V 

Input Low Voltage, all inputs 

V,L 

-1.0 

- 

0.8 

V 


DC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted) 


Parameter 

Conditions 

Symbol 

Values 

Unit 

Min 

Max 

Operating Current* 
(Average power 
supply current) 

MB81C258-10 

• 

^ = V,LorV,H, 

RAS cycling; 
tRC ~ 

•cci 

- 

60 

mA 

MB81C258-12 

- 

50 

MB81C258-15 

- 

45 

Standby Current 
(Power supply 
current) 

TTL level 

R^ = ^ = V,H 

•cc 2 

- 

2.0 

mA 

CMOS level 

^ = Vcc-0.2V 

- 

0.3 

Static Mode 

Current* 

MB81C258-10 

^ = C^= V|L, 

RAS cycling; tsc = ftiin. 

•cc3 

- 

40 

mA 

MB81C258-12 

- 

35 

MB81C258-15 

- 

30 

CAS-before-RAS 
Refresh Current* 
(Average power 
current) 

MB81C258-10 

RAS cycling, 
CAS-before-RAS; 
tRC ~ 

•cc4 

- 

55 

mA 

MB81C258-12 

- 

45 

MB81C258-15 

- 

40 

Input Leakage Current 

0V<V,N <5.5V, 
Vcc=5.5V, 

Vss ~ OV; pins not 
under test = OV 

•|{L) 

-10 

10 

ma 

Output Leakage Current 

OV ^ Vqut ^ 5.5V; 

Data out disabled 

•o{L) 

-10 

10 

Output High Voltage 

Iqh = -5mA 

Vqh 

2.4 

- 

V 

Output Low Voltage 

Iql = 4.2mA 

Vql 

- 

0.4 


NOTE: *; Ice depends on the output load operating speed. The specified values are with the output pin open. 





FUJITSU MB81C258-12 
MB81C258-15 
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AC CHARACTERISTICS __ 

(At Recommended operating conditions unless otherwise noted) ntfSWMlKI 


Parameter 

Symbol 

MB81C258-10 

MB81C258-12 

MB81C258-15 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Time Between Refresh 

^REF 

, 

32 

- 

32 

- 

32 

ms 

Random Read/Write Cycle Time 

^RC 

200 

- 

230 

- 

260 


ns 

Read-Modify-Write Cycle Time 

^RWC 

245 

- 

285 

- 

325 

- 

ns 

Access Time from RAS Q S 

^RAC 

- 

100 

- 

120 

- 

150 

ns 

Access Time from CAS 

^CAC 

- 

25 

- 

30 

- 

35 

ns 

Output Buffer Turn off Delay Time 

^OFF 

0 

25 

0 

25 

0 

30 

ns 

Transition Time 

tj 

3 

50 

3 

50 

3 

50 

ns 

Column Address Access Time Qj 0 

^AA 

- 

45 

- 

55 

- 

70 

ns 

Output Hold Time from Column 

Address Change 

^AOH 

5 

- 

5 

- 

5 

- 

ns 

Access Time from WE Precharge 

^WPA 

- 

25 

- 

30 

- 

35 

ns 

Access Time Relative to last 

Write ® 

^ALW 

- 

90 

- 

110 


140 

ns 

Write Latched Data Hold Time 

^WOH 

0 

- 

0 

- 

0 

- 

ns 

RAS Precharge Time 


90 

- 

100 

- 

100 

- 

ns 

^ Pulse Width 

^RAS 

65 

100000 

75 

100000 

95 

100000 

ns 

RAS Hold Time 

^RSH 

25 

- 

30 


35 


ns 

^ Pulse Width (Read) 

^CAS 

25 

100000 

30 

100000 

35 

100000 

ns 

^ Pulse Width (Write) 

tcAS 

15 

100000 

20 

100000 

25 

100000 

ns 

^ Hold Time (Read) 

^CSH 

100 


120 

- 

150 

- 

ns 

CAS Hold Time (Write) 

^CSH 

80 

- 

95 

- 

115 

- 

ns 

RAS to CAS Delay Time 

tpCD 

25 

75 

25 

90 

30 

115 

ns 

CAS to RAS Set Up Time 

^CRS 

20 

- 

25 

- 

30 

- 

ns 

Row Address Set Up Time 

^ASR 

0 


0 

- 

0 

- 

ns 

Row Address Hold Time 

^RAH 

15 

- 

15 

- 

20 

- 

ns 

Column Address Set Up Time Q 

^ASC 

0 

,, 

0 

- 

0 

- 

ns 

Column Address Hold Time B 

fCAH 

20 

- 

25 

- 

30 

- 

ns 

RAS to Column Address Delay _ 

Time 

^RAD 

20 

55 

20 

65 

25 

80 

ns 

Column Address Hold Time 

Reference to RAS 

fAR 

100 

- 

120 

- 

150 


ns 

Write Address Hold Time 

Referenced to RAS 

^AWR 

80 

- 

90 

- 

110 

- 

ns 

Read Address to RAS Lead Time 

^RAL 

45 

- 

55 

- 

70 

- 

ns 

Column Address Hold Time 

Referenced to RAS Rising Time 

^AHR 

15 

- 

15 

- 

20 

- 

ns 
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MB81C258-10 
MB81C258-12 FUJITSU 
MB81C258-15 


AC CHARACTERISTICS (Cont’d) 

(At Recommended operating conditions unless otherwise noted) 


Notes 1, 2 


Parameter K^fidael 

Symbol 

MB81C258-10 

MB81C258-12 

MB81C258-15 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Last Write to Column Address _ 

. -r ED EB 

Delay Time 

^LWAD 

20 

45 

20 

55 

25 

. 

70 

ns 

Column Address Hold Time 

Referenced to Last Write 

^AHLW 

90 

- 

110 

- 

140 

- 

ns 

Read Command Set Up Time 

Referenced to CAS 

^RCS 

0 

- 

0 


0 

- 

ns 

Read Command Hold Time __ 

Referenced to RAS ® 

fRRH 

10 

- 

10 

- 

10 

- 

ns 

Read Command Hold Time _ 

Referenced to CAS ® 

^RCH 

0 

- 

0 

- 

0 

- 

ns 

WE Pulse Width 

twp 

15 

- 

20 

- 

25 

\ - 

ns 

WE Inactive Time 

^Wl 

15 

- 

20 

- 

25 


ns 

Write Command Hold Time 

fwCH 

15 

- 

20 

- 

25 

- 

ns 

Write Command to RAS Lead 

Time 

fRWL 

25 

- 

30 

- 

35 

- 

ns 

Write Command to CAS Lead 

Time 

fcWL 

25 

- 

30 

- 

35 

- 

ns 

RAS to WE Delay Time ED 

fRWD 

100 

- 

120 

- 

150 

- 

ns 

CAS to WE Delay Time 

tcWD 

25 

- 

30 

- 

35 

- 

ns 

Column Address to WE Delay 

Time 

^AWD 

45 

- 

55 

- 

70 

- 

ns 

RAS to Second Write Delay 

Time 

^RSWD 

105 

- 

125 

, . - 

155 

- 

ns 

Write Command Hold Time 

Referenced to RAS 

fwCR 

80 

- 

95 

- 

115 

- 

ns 

RAS Precharge Time from Last 

Write 

^RpLW 

I 

135 

- 

155 

- 

165 

- 

ns 

Write Set Up Time for Output _ 

Disable ™ 

tws 

0 

- 

0 

- 

0 

- 

ns 

Write Hold Time for Output ^ 

Disable 

fWH 

0 

- 

0 

- 

0 

, - 

ns 

D|n Set Up Time 


0 

- 

0 

- 

0 

- 

ns 

Dim Hold Time 

^DH 

20 

- 

25 

- 

30 

- 

ns 

D|n Hold Time Reference to 

fOHR 

80 

- 

90 

- 

110 


ns 

Refresh Set Up Time fOr CAS 

Referenced to RAS 
(CAS-before-RAS cycle) 

tpcs 

20 

- 

25 

- 

30 

- 

ns 


2 
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:MB81C258-10 
FUJITSU MB8K258-12 
':MB81C25845 



AC CHARACTERISTICS (Cont’d) 

(At Recommended operating conditions unless otherwise noted) 


Notes 1, 2 


Parameter 

DB&S 

Symbol 

MB81C258-10 

MB81C258-12 

MB81C258-15 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Refresh Hold Time for CAS 

Referenced to RAS 
(CAS-before-RAS cycle) 

^FCH 

20 

- 

25 

- 

30 

- 

ns 

CAS Precharge Time 
(CAS-before-RAS cycle) 

^CPR 

20 

- 

25 

- 

30 

- 

ns 

RAS Precharge Time to CAS 

Active Time (Refresh cycles) 

^RPC 

20 

- 

20 

- 

20 

- 

ns 

Static Mode Read/Write Cycle 

Time 

o 

CO 

50 

- 

60 

- 

75 

- 

ns 

Static Mode Read-Modify- 
Write Cycle Time 

^SRWC 

95 

- 

115 

- 

145 

- 

ns 

Static Mode CAS Precharge 

Time 

tep 

15 

- 

20 

- 

25 


ns 

Refresh Counter Test Cycle 
Time 

El 

Irtc 

440 

- 

520 

- 

610 


ns 

Refresh Counter Test RAS 
Pulse Width 

m 

■^TRAS 

340 

10000 

410 

10000 

500 

10000 

ns 

Refresh Counter Test CAS 
Precharge Time 

IB 

• 

^CPT 

50 

■ - 

60 

- 

70 

- 

ns 

Refresh Counter Test CAS to 
Col. Address Delay Time 

m 

■^CADT 

- 

100 

- 

120 

- 

150 

ns 

Refresh Counter Test Access 
Time from CAS 

IB 

^CACT 

- 

135 

- 

165 

- 

205 

ns 

Refresh Counter Test CAS 
to WE Delay Time 

IB 

^CWDT 

135 

- 

165 

- 

205 

- 

ns 


NOTES: _ __ 

Q An Initial pause <RAS = CAS = V|h ) of 200ps is required after 
power-up followed by any 8 RAS-only cycles before proper 
device operation is achiev ed. In case of us ing Internal refresh 
counter, a minim um of 8 CAS-before-RAS initialization cycles 
instead of 8 RAS cycles are required. 

B AC characteristics assume tj » 5ns, V|(vj = OV to 3V, V|h = 2.4V, 
V|L = 0.8V, VoH * 2.4V, and VoL “0-4V. 

0 Assumes that tR^D < ^RAP (tnax). If tp/xD's greater than the 
maximum recommended value shown in this table, tp^c 
increased by the amount that tp/^o exceeds the value shown. 

Assumes that tpAO AD 

Measured with a load equivalent to 2 TTL loads and 100pF. 
Assumes that tLWAD <'lwad (niax). If tLWAD greater than 
the maximum recommended value shown in this table, tAtw will 
be increased by the amount that tLWAD exceeds the value shown. 

0 Write Cycle Only. 

0 Operation within the tpAo (max) limit insures that tpAc (max) 
can be met. tpAo (max) is specified as a reference point only; 


if tpAD is greater than the specified tpAo (max) limit, then 

accesstimeiscontrolledbytAA- 

J0 tpAp (min) = tpAH (min) + tj (tj = 5ns) 

nn tAHR is specified to latch column address by the rising edge of 

m Operation within the t|_wAD (max) limit insures that tALW (max) 
can be met. tLWAP (max) is specified as a reference point only; 
if tLWAD is greater than the specified tLWAD (max) limit, then 

accesstimeiscontrolledbytAA- 

IB tLWAD (min) = tcAH (min) + tj (tj = 5ns). 

IB Either tpPH or tpcH must be satisfied for a read cycle. 

ED tyvs, twH^ ®nd tpwD S''® specified as a reference point only, 
fws > %S (min) and twH > ^WH (min), the data output pin 
will remain High-Z state throughout entire cycle. It tpwo > 
tpwD (min). The data output will contain data read from the 
selec ted cell._ 

B3 CAS-before-RAS refresh counter test cycle only. 
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MB81C258.10 

FUJITSU MB8K25a‘12 

.MB81C258-15 


Write Cycle (CAS Controlled) 



*1; If tws ^tws (min) and twH ^twH (min), Dqut is high-Z. 
*2; Write Cycle only. 
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Static Mode Read Cycle 



*; Invalid Data. 



>> 

CM 

V|H- “ 
V|L- - 

ADDRESSES 

V|H-* 
V|L- - 

WE 

V|H-- 

V,L- 

D|N 

V.H- - 

V,L- - 

□out 

VOH- 

VoL“ 


^CRS 


1 


Static Mode Write Cycle 

-tRC- 


tASR-^ 
tRAH -H 




-^RAS- 




-tCSH 


K^RCD-" 


^CAS 


^ASC 


h*^cp—I 




^CAS 


ISowjP) ^COLUMN 1 ^^ COL. 2 KPf 
p--jf-tRSWp--JUtcWL 


“^CP 

—LC 




[—tRSH—• 
-tcAS 


-tCAH- 


1- 


_tRp_ 


1 


-M|tAWR-H 

tws—H \r- I-*- " - I twH 

tWCH- 




%l 


S -tsC-- ■ —tsc- —toH 

tos-^ P] ^DS;^ L- P 

*■. 


p|—tRWL •A 


tWP 




r 


-tcWL- 


-^RPLW- 


twCH ^ 


-HIGH-Z 


□ Don't Care 


If tws ^tws (min) and t^H (min), Dqut >s high-Z. 





MB81C258-10 
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Static Mode Read-Modify-Write 



Static Mode Mixed Cycle* ^ 



1; This is an example of static mode mixed cycle. 

2; if ttwAD's satisfied its min/max value, t/^LW fsc (min) + Taa (max) 







MS8K258-10 
FUJITSU MB81C258^2 
MB81C258-15 
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DESCRIPTION 


Address Inputs: 

A total of eighteen binary input address 
bits are required to decode any one of 
the 262,144 storage cells within the 
MB81C258. Nine row address bits 
are established on the address input pins 
(Aq to A 3 ) and latched with the Row 
Address Strobe (RAS). The nine column 
address bits are established on the ad¬ 
dress input pins (Aq to As) after the 
Row Address Hold Time has been satis¬ 
fied. In read cycle, the column address 
are not latched by the Column Address 
Strobe (CAS), so the column address 
must be stable until the output becomes 
valid. In write cycle, the column ad¬ 
dresses are latched by the later falling 
edge of CAS or WE. 

Write Enable: 

Read or Write cycle is selected with the 
WE inputs. A high on WE selects read 
cycle and low selects write cycle. The 
write operation is as serted on the later 
falling edge of CAS or WE (Both CAS 
and WE are low). The time period of 
the write operation is determined by 
internal circuit, thus next write opera¬ 
tion will be inhibited during the write 
operation. 

Data Input: 

Data is written into the MB81C258 
during write or read-modify-write cycle. 
The input data is strobed and latched by 
the later falling edge of CAS or WE. 

Data Output: 

The output buffer is three state TTL 
compatible with a fan out of two stand¬ 
ard TTL loads. Data out has the same 
porality as data in. The outp ut is in high 
impedance state until CAS is brought 
low. In a read cycle, the access time is 
determined by the following con dition s: 

1. tp^^c from the falling edge of RAS. 

2 . tyi^A from the column address inpu ts. 

3. tcAc ^rom the falling edge of CAS. 
When both t^cD ^nd t^AD satisfy their 
maximum limits, tRAC^^RCD'^^CAC or 
^RAC^'^RAD+fAA- 

Data output remains valid while the 
column address inputs are kept con¬ 
stant. However, when CAS goes high, 
the output returns to high impedance 
state. In the static mode, the output 


data is internally latched by the later 
falling edge of CAS or WE and remains 
valid internally until either returns to 
high. 

Static Mode: 

The static mode operation allows con¬ 
tinuous read, write, or read-modify- 
write cycle within a row by applying 
new column address. In the static mode, 
CAS carr be kept low throughout static 
mode operation. The following four 
cycles are allowed in the static mode. 

1. Static mode read cycle; 

In a static mode read cycle, the 
access time is t^AC the falling 
edge of RAS or tAA the 

column address input. The data 
remains valid for a time tAOH ^^ter 
the column address is changed. 

2. Static mode write cycle. 

In a static mode write cycle, the 
data is written into the cell triggered 
by the later falling edge of CAS or 
WE. If both tws and twH are greater 
than their minimum limits, the data 
output pin is kept high impedance 
state through the static mode write 
cycle. 

3. Static mode read-modify-write cycle; 
In the stat ic mode read-modify-write 
cycle, WE goes low after tAwo ^•'orn 
the column address inputs and 
tcwD the falling edge of CAS. 
The data and column address inputs 
are strobed and latched by the falling 
edge a of WE. 

4. Static mode mixed cycle. 

In the static mode, read, write, and 
read-modify-write cycles can be 
mixed in ariy order. 

In the next read cycle of static mode 
write cycle or read-modify-write cycle, 
the access time is determined by the 
following conditions. 

1 . tALW the falling edge of 

WE at previous write cycle. 

2 . tAA ^rom the column address inputs. 

3. twPA the rising edge of WE at 

the read cycle. _ 

4. tcAc from the falling edge of CAS. 

Refresh: 

Refresh of dynamic memory cells is 
accomplished by performing a memory 
cycle at each of the 256 row addresses 
(Aq to A 7 ) at least every 4ms. 


The MB81C258 offers the following 
three types of refresh. 

1. RAS only refresh; 

The RAS-only refresh avoids any 
output during refresh because the 
output buffe r is high impedance state 
due to CAS high. Strobing of each 
256 row address (Aq to Ay) with 
RAS will cause all bits in each row 
to be refreshed. During RAS-only 
refresh cycle, (either V|h or V|l) 
is pe rmitted to A s. 

2. CAS-before-RAS refresh; 
CAS-before-RAS refreshing available 
on the MB81C258 offers an alter¬ 
nate refresh method. If CAS is held 
low fo r the specified period (tpcs) 
before RAS goes low, on chip refresh 
control clock generator and the 
internal refresh address counter are 
enabled, and an internal refresh 
operation is executed. After the re¬ 
fresh operation, the refresh address 
counter is automatically increm ented 
in preparation for the next CAS- 
before-RAS refresh. 

3. Hidden refresh; 

A hidden refresh cycle will be 
executed while maintaining latest 
valid data at the output pin by 
extending the CAS low time. For the 
MB 81C2 58, a hidd en refresh cycle 
is CAS-before-RAS refresh. The 
internal refresh address counter pro¬ 
vides the refr esh ad dress , as in a 
normal CAS-before-RAS refresh 
cycle. 

CAS-before-RAS refresh counter Test: 

A spe cial t iming sequence using CAS- 
before-RAS refresh counter test cycle 
provides a convenient meth od of verify¬ 
ing the function of CAS-before-RAS 
refre sh activ ated circuitry. After the 
CAS-before -RAS refresh cycle, if CAS 
goes to high and goes to low again while 
RAS is held low, the read and read- 
modify-write cycles are enabled accord¬ 
ing to th e state of W E. This is shown In 
the CAS-before-RAS counter test cycle 
timing diagram. A memory cell address, 
consisting of a row address (9 bits) and 
a column address (9 bits), to be accessed 
is shown below. 

ROW ADDRESS — Bits Aq to Ay are 
provided by the refresh counter. The 
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bits As is set high internally. 
COLUMN ADDRESS - All the bits Ao 
to As are provided by externally 

aftertcADT- _ 

The re comm ended procedure of CAS- 
before-RAS refresh counter test c ycle is 
shown belo w. The timing of CAS- 
before-RAS refresh counter test cycle 
should be used. 

1) Initialize the internal refresh address 


coun ter by using eight CAS-before- 
RAS refresh cycles. 

2) Throughout the test, use the same 
column address. 

3) Using a write cycle, write Os to all 

256 row addre sses. __ 

4) Using CAS-before-RAS refresh 
counter test cycle in read-modify- 
write mode, read the 0 written in 
step 3), and simultaneously write a 1 


to the same cell. This step is repeated 
256 row address generated by inter¬ 
nal refresh address counter. 

5) Using a normal read cycle, read back 
the Is written in step 4), from all 
256 locations. 

6 ) Complement the test pattern and 
repeat step 3), 4), and 5). 


Fig. 2 - CURRENT WAVEFORM (Vcc = 5.5V, Ta = 25°C) 


RAS/CAS Cycle , Hidden Refresh Cycle RAS-only Refresh Cycle Static Colurnn Mode Cycle 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 3 - NORMALIZED ACCESS TIME (Irac) 
vs SUPPLY VOLTAGE 


Fig. 4 - NORMALIZED ACCESS TIME (Irac) 
vs AMBIENT TEMPERATURE 



Vcc 
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-5.0V 
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Ta, ambient temperature ro 


Fig. 5 - NORMALIZED ACCESS TIME Uaa) 
vs SUPPLY VOLTAGE 



Fig. 6 - NORMALIZED ACCESS TIME (tAA) 
vs AMBIENT TEMPERATURE 



Ta, ambient temperature (®C) 


Fig. 7 - OPERATING CURRENT 
vs CYCLE RATE 


Fig. 8 - OPERATING CURRENT 
vs SUPPLY VOLTAGE 




4.0 5.0 6.0 

Vcc SUPPLY VOLTAGE (V) 
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Fig. 9 - OPERATING CURRENT 
vs AMBIENT TEMPERATURE 
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Fig. 10 - TTL STANDBY CURRENT 
vs SUPPLY VOLTAGE 



Vcc SUPPLY VOLTAGE (V) 


Fig. 11 - CMOS STANDBY CURRENT 
vs SUPPLY VOLTAGE 
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Fig. 12 i STANDBY CURRENT 
vs AMBIE NT TEMPE RATU RE 
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Fig. 13 - REFRESH CURRENT 1 



Vcc SUPPLY;VOLTAGE (V) 
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Fig. 14 - REFRESH CURRENT 1 
vs CYCLE RATE 









V|H and V,L, ADDRESS AND DATA 

INPUT VOLTAGE (V) Icc 5 r REFRESH CURRENT 2 (mA) ‘CC4, PAGE MODE CURRENT (mA) 
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Fig. 21 
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Fig. 23- ACCESS TIME (tpAc) vs LOAD 
CAPACITANCE 



Cl, load CAPACITANCE (pF) 


Fig. 25 - OUTPUT CURRENT 
vs OUTPUT VOLTAGE 



VoL, OUTPUT VOLTAGE (V) 


AND V,L, RAS, CAS AND WE 


Fig. 22 - C^ AND WE INPUT VOLTAGE 
vs AMBIENT TEMPERATURE 
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Fig. 24-ACCESS TIME (Iaa) vs LOAD 
CAPACITANCE 



Cl, load capacitance (pF) 


Fig. 26 - OUTPUT CURRENT 
vs OUTPUT VOLTAGE 



VoH, OUTPUT VOLTAGE (V) 
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Fig. 27 - CURRENT WAVEFORM 
DURING POWER UP (1) 



Fig. 28 - CURRENT WAVEFORM 
DURING POWER UP (2) 



FUNCTIONAL TRUTH TABLE 


Operation Mode 

Clock Input 

Address Input 

Data 



WE 

Row 

Column 

Input 

Output 

Standby 

H 

H 

X 

X 

X 

X 

High-Z 

Read Cycle 

L 

L 




X 

Valid 

Write Cycle 

L 

L 

L 

Valid 

Valid 

Valid 

High-Z*’ 



L 

H 

Valid*^ 

Valid 

X 

Valid 

Static Mode Write Cycle 

L 

L 

L 


Valid 


High-Z*’ 

Static Mode Mixed Cycle 

L 

L 

L/H 

Valid*2 

Valid 

Valid 

High-Z or Valid 

RAS-only Refresh Cycle 

L 

H 

X 

Valid 

X 

X 

_^_ 

High-Z 


X: Don't Care H; High level L: Low level 
Note: *1: If tws < tws(min) ^wh < twH (min)' ^he data output become invalid. 
* 2 : After first cycle, row address is not necessary. 
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PACKAGE DIMENSIONS 

(Suffix: -P) 
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PACKAGE DIMENSIONS 


(Suffix: -PD) 


18-LEAD PLASTIC LEADED CHIP CARRIER 
(CASE No.: LCC-18P-M02) 



©1986 FUJITSU LIMITED C18016S-3C 



Dimensions in 
inches (millimeters) 



The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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FUJITSU 


262144 BIT CMOS 
STATIC COLUMN 
DYNAMIC RAM 


MB 81C466-10 
MB 81C466-12 
MB 81C466-15 


65,536x4 BIT CMOS STATIC COLUMN DYNAMIC 
RANDOM ACCESS MEMORY 

The Fujitsu MB81C466 is static column dynamic random access memory, 
SC-DRAM, which is organized as 65536 word by 4 bits. This SC*DRAM is 
designed for high speed, high performance applications such as main frame 
memory, buffer memory, and video memory, and for applications to battery 
backed-up systems where very low power dissipation and compact layout Is 
required. 

The advantage of SC-DRAM is achieving the static mode operation such as 
read, write and read-modify-write cycles in spite of dynamic RAM and the 
fast read and write operation can be performed by this mode. 

The MB81C466 is fabricated using silicon gate CMOS process. Since the 
CMOS circuit dissipates very small power, it can be easily used in battery 
backed-up application system such as hand held computer. 

The MB 81C466 is pin compatible with Intel's 5TC259. 

All inputs and outputs are TTL compatible. 


• 65536 X 4 SC-DRAM, 18-pin DIP/ 
20-pin ZIP 

• Silicon-gate, CMOS, single tran¬ 
sistor cell 

• Row Access Time (tpAc)/ 

100 ns max. (MB 81C466-10) 
120 ns max. (MB 81C466-12) 
150 ns max. (MB 81C466-15) 

• Random Cycle Time (tpc)/ 

200 ns min. (MB 81C466-10) 
230 ns min. (MB 81C466-12) 
260 ns min. (MB 81C466-15) 

• Address Access Time (tAA)/ 

45 ns max. (MB 81C466-10) 
55 ns max. (MB 81C466-12) 
70 ns max. (MB 81C466-15) 

• Static Mode Cycle Time (tsc), 

50 ns min. (MB-81C466-10) 
60 ns min. (MB 81C466-12) 
75 ns min. (MB 81C466-15) 


• Low Power Dissipation 

385 mW max. (MB 81C466-10) 
330 mW max. (MB 81C466-12) 
275 mW max. (MB 81C466-15) 
11 mW max. at standby with 
TTL level input 
1.65 mW max. at standby with 
CMOS Ievel input 

• Single 5V supply ±10% tolerance 

• Internal write period control 

• On chip latches for address and 
data inputs 

• 32ms /256 refresh cycle 

• RAS-Only, CAS-before-RAS, and 
Hidden refresh capability 

• Standard 18-pin ceramic (Metal 
seal) DIP (Suffix: -C) 

• Standard 18-pln Plastic DIP 
(Suffix: -P) 

• Standard 20-Pin Plastic ZIP 
(Suffix: -PSZ) 


ABSOLUTE MAXIMUM RATINGS 


Rating 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

Vqut 

-1 to +7 

V 

Voltage on Vqc relative to Vss 

< 

o 

o 

-1 to +7 

V 

Storage 

Ceramic 


-55 to +150 


Temperature 

Plastic 

Tstg 

-55 to -1-125 

C 

Power Dissipation 

Pd 

1.0 

W 

Short Circuit output current 


50 

mA 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


March 1987 
Edition 2.0 




This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application cf any voltage higher than ma?<i- 
mum rated voltages to this high impedance 
circuit. 
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BLOCK DIAGRAM 



CAPACITANCE (Ta = 0°C to +70°C, Vcc = 5V ± 10%, f = 1MHz) 


Parameter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance, Aq to A 7 

C|N 1 


7 

pF 

Input Capacitance, RAS, CAS, WE, OE 

C|N 2 


10 

pF 

Input/Output Capacitance, DQi to DQ 4 

C|o 



pF 
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RECOMMENDED OPERATING CONDITIONS 

(Referenced to Vss) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Operating 

Temperature 

Supply Voltage 

Vcc 

Vss 

4.5 

0 

5.0 

0 

5.5 

0 

V 

0°C to +70®C 

Input High Voltage, all inputs 

V,H 

2.4 


6.5 

V 

Input Low Voltage, all inputs 

V,^, 

-1.0 


0.8 

V 


2 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

OPERATING/REFRESH CURRENT* 

Average Power Supply Current 
(RAS, CAS cycling; tpc 

MB81C466-10 

•cci 



70 

mA 

MB81C466-12 



60 

MB81C466-15 



50 

STANDBY CURRENT 

Standby Power Supply Current 
(RAS, CAS = V,h ) 

TTL Level 

•cc 2 



2 

mA 

CMOS Level 



0.3 

STATIC MODE OPERATING CURRENT* 
Average Power Supply Current 
(RA§ = V|L, CAS, WE or Address = cycling; 
tsc = min) 

MB81C466-10 

•cc3 



50 

mA 

MB81C466-12 



40 

MB81C466-15 



35 

CAS-BEFORE-R^ REFRESH CURRENT* 
Average Power Supply Current 
(CAS-before-RAS; tRc = min) 

MB81C466-10 

•cc4 



65 

mA 

MB81C466-12 



55 

MB81C466-15 



45 

INPUT LEAKAGE CURRENT. ALL INPUTS 
(V,N = OV to 5.5V, Vcc = 5V, Vss = OV, all other 
inputs not under test = OV) 

h(L) 

-10 


10 

ma 

INPUT/OUTPUT LEAKAGE CURRENT 
(Data is disabled, Vqut = OV to 5.5V) 

•dq(l) 

-10 


10 

ma 

OUTPUT LEVEL, OUTPUT LOW VOLTAGE 
doL = 4.2mA) 

< 



0.4 

V 

OUTPUT LEVEL, OUTPUT HIGH VOLTAGE 
doH = -5.0 mA) 

VoH 

2.4 



V 


NOTE *; Ice's depended on the output loading and cycle rate. The specified values are obtained with the output open. 
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AC CHARACTERISTICS 

(At Recommended operating conditions unless otherwise noted) 


NOTE 1,2 


Parameter 

WSid 

Symbol 

MB81C466-10 

MB81C466-12 

MB81C466-15 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Time Between Refresh 

^REF 


32 


32 


32 

ms 

Random Read/Write Cycle Time 

^RC 

200 


230 


260 


ns 

Read-Modify-Write Cycle Time 

^RWC 

270 


315 


360 


ns 

Access Time from RAS 

BB 

^RAC 


100 


120 


i50 

ns 

Access Time from CAS 

B 

^CAC 


25 


30 


35 

ns 

Output Buffer Turn off Delay Time 

^OFF 

0 

25 

0 

25 

0 

30 

ns 

Transition Time 

tr 

3 

50 

3 

50 

3 

50 

ns 

Column Address Access Time 

m 

^AA 


45 


55 


70 

ns 

Output Hold Time from Column 

Address Change 

^AOH 

5 


5 


5 


ns 

Access Time from WE Precharge 

^WPA 


25 


30 


35 

ns 

Access Time Relative to Last Write Q 

^ALW 


90 


110 


140 

ns 

RAS Precharge Time 

fRP 

90 


100 


TOO 


ns 

R^ Pulse Width 

^RAS 

65 

100000 

75 

100000 

95 

100000 

ns 

RAS Hold Time 

^RSH 

25 


30 


35 


ns 

^Pulse Width (Read) 

^CAS 

25 

^00000 

30 

100000 

35 

100000 

ns 

C>^ Pulse Width (Write) 

tCAS 

15 

100000 

20 

100000 

25 

100000 

ns 

CAS Hold Time (Read) 

^CSH 

100 


120 


150 


ns 

CAS Hold Time (Write) 

^CSH 

80 


95 


115 


ns 

RAS to CAS Delay Time 

^RCD 

25 

75 

25 

90 

30 

115 

ns 

CAS to RAS Set Up Time 

^CRS 

20 


25 


30 


ns 

Row Address Set Up Time 

^ASR 

0 


0 


' ^ 


ns 

Row Address Hold Time 

tRAH 

15 


15 


20 


ns 

Column Address Set Up Time 

B 

^ASC 

0 


0 


0 


ns 

Column Address Hold Time 

□ 

^CAH 

20 


25 


30 


ns 

RAS to Column Address Delay 
Time 

mm 

^RAD 

20 

55 

20 

65 

25 

80 

ns 

Column Address Hold Time 

Referenced to RAS 

^AR 

100 


120 


150 


ns 

Write Address Hold Time 

Referenced to RAS 

^AWR 

80 


90 


110 


ns 

Read Address to RAS Lead Time 

^RAL 

45 


55 


70 


ns 

Column Address Hold Time 
Reference to RA$ Rising Time 

m 

fAHB 

15 


15 


20 


ns 

Last Write to Column Address 
Delay Time 

Q Q 

^LWAD 

20 

45 

20 

55 

25 

70 

ns 

Column Address Hold Time 

Reference to Last Write 

^AHLW 

90 


11b 


140 


ns 
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AC CHARACTERISTICS (Cont’d) 

(At Recommended operating conditions unless otherwise noted) PBIBIH 


Read Command Set Up Time 
Referenced to CAS 


Read Command Hold Time 
Referenced to RA$ 



Refresh Set Up Time for CAS 
Referenced to RAS 
(CAS-before-RAS cycle) 


Refresh Hold Time for CAS 
Referenced to RAS 
(CAS-before-RAS cycle) 


CAS Precharge Time 
(CAS-before-RAS cycle) 

RAS Precharge Time to CAS Active 
Time (Refresh cycles) 
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AC CHARACTERISTICS (Cont’d) 


(At Recommended operating conditions unless otherwise noted) 


Parameter 


Symbol 

MB81C466-10 

MB81C466-12 

MB81C466-15 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Static Mode Read/Write Cycle Time 

tsc 

50 


60 


75 


ns 

Static Mode Read-Modify-Write 

Cycle Time 

^SRWC 

120 


145 


180 


ns 

Static Mode CAS Precharge Time 

tcp 

15 


20 


25 


ns 

OE to RAS Inactive Set Up Time 

^OES 

25 


30 


35 


ns 

D|m to CAS Delay Time 

m 

f DZC 

0 


0 


0 


ns 

D|n to 0^ Delay Time 

m 

tpzo 

0 


0 


0 


ns 

Refresh Counter Test Cycle Time 

m 

tRTC 

465 


550 


645 


ns 

Refresh Counter Test RAS Pulse 
Width 

m 

tjRAS 

365 

10000 

440 

10000 

535 

10000 

ns 

Refresh Counter Test CAS 
Precharge Time 

m 

tcPT 

50 


60 


70 


ns 

Refresh Counter Test CAS to 
Column Address Delay Time 

fa 

^CADT 


100 


120 


150 

ns 

Refresh Counter Test Access 

Time from CAS 

m 

fcACT 


135 


165 


205 

ns 

Refresh Counter Test CAS to 

WE Delay Time 

m 

tcWDT 

135 


165 


205 

__i 


ns 


NOTES: _ 

D An Initial pause (RAS=CAS=yiH) of 200jLt s is required 
after power-up followed by any 8 RAS-only cycles 
before proper device operation is achieved. In ca se of 
using internal refresh counter, a minimum of 8 CAS- 
before-RAS initialization cycles Instead of 8 RAS 
cycles are required. 

Q AC characteristics assume tj = 5ns, Vi^ = OV to 3V, 
V,H = 2.4V, V,L = 0.8, VoH = 2.4V, and Vql = 0.4V. 

B Assumes that tR^o i ^rad (max). If tR^D 's greater 
than the maximum recommended value shown in this 
table, tRAc will be Increased by the amount that tRAo 
exceeds the value shown. 

Q Assumes that tRAD ^ f RAD (max). 

B Measured with a load equivalent to 2 TTL loads and 
lOOpF. 

B Assumes that tLWAD ^ ^lwad (max). If tLWAD 's 
greater than the maximum recommended value shown in 
this table, tALW will be increased by the amount that 
ti_wAD exceeds the value shown. 

B Write Cycle only. 

B Operation within the tRAo (max) limit insures that 
tRAc (max) can be met. tRAo (max) is specified as a 
reference point only; if tRAo 's greater than the speci¬ 
fied tRAo (max) limit, then access time is Controlled 
bytAA- 


0 tRAD (min) = Irah (min) + tj (tj = 5ns) 

iB tAHR is spec ified to latch column address by the rising 
edge of RAS. 

IB Operation within the tLWAD (max) limit insures that 
^ALW (max) can be met. tLvvAo (max) is'specified as a 
reference point only; if tLvvAD 's greater than the speci¬ 
fied tLWAD (max) limit, then access time is controlled 
bytAA. 

fB tLWAD (min) = tcAH (min) + tT (tj = 5ns). 

IB Either tRRH or tRCH must be satisfied for a read cycle. 

IB tws/ twH» aod tRWD specified as a reference point 
only. If tws ^ tws (miri) and twH ^ twH (min), the 
data output pin will remain High-Z state throughout 
entire cycle. It tRwo ^ tRwo (min). The data output 
will contain data read from the selected cell. 

IB Either toEHR or toEHC's satisfied, output is disabled. 

IB Either tpzc or t^zo must be satisfied. 

in CAS-before-RAS refresh counter test cycle only. 
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MB 81C466-12 FUJITSU 
MB 81C466-15 Wmim 



Write Cycle (WE Controlled) 


-tRSH- 

-tCAS- 


-t^vVR-- 

H^RAH tASCf—if—tcAH- 


ADDRESSES 

V|L- 


DQ V,H“ ' 

(INPUT) V,L- . 


(OUTPUT) VoL- ‘ 


l\\l Invalid Data Don't Care 





MB 81C466-10 
FUJITSU mb 81C466-12 
MB 81C466-15 



*; If OE is kept high through a cycle or t^s k tyys (fn\n) and twH ^ ^wh (min) are met, 
DQ pins are kept high impedance state. 





MB 81C466-10 
MB 81C466-12 
MB 81C466-15 


FUJITSU 



Static Mode Read Cycle 



Static Mode Write Cycle 
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liiiiiiiliilil MB 81C466-10 
FUJITSU mb 81C466-12 

immsmm mb 8ic466-i5 


DQ V,H- 

(INPUT) V,L- 


Static Mode Read-Modify-Write Cycle 


ADDRESSES 


I p-^RAD- 


-tLWAD-- 

-tSRWC- 


—--jj tpEH R I 

tCAH - ■ ^tpEHC 


--j tRWL 

-tAW[>- -I tcWL 

' ! 

^DS ^ tRPLW 


DQ VoH~ 

(OUTPUT) VoL- 


---HIGH-Z - . \ \ 

tOEA- 

-^OEA—I pHtpED I—tDZPTy" 


-tpEZ 

“•toEoH P^DZP 


I Valid Data IVM Invalid Data | | Don't Care 


Static Mode Mixed Cycle 


<CRS tpcD , 


tRWL—p[- p- 

tcWL^Jlt^PFl^l 


--tASC 

3R — -—tAHLW- 

" I p - p-tQAH-p _ 

flF^O TcOLUMN column 

--r^LWAD—^ 

tws ^ ntwCH 
- rr- tAWR—I . IRCS 

tA WR —I twc R 

r-ipiswippw t wp-Hjf-—-—dH—-■ ; 


tpH t ^*-^AA- 

—I-t ALW-;-;-- 


tCAHj- 

COLUMN 




—1 c- 

— tcWD-^ 

-^AW — 






pAPH tcAC 


tpS K-p^DH 


(OUTPUT) VpL“ 


VALID 

-tpEZ-^ p- tpEZ ^PEaI —i- l^tpED-^1 h—tQZP 

-pi -pi ^ i—tOEZ 


Read-Modify-Write 
IWl Invalid Data 1 | Don't Care 
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MB 81C466-10 
MB 81C466-12 Fujitsu 
MB 81C466.15 


CAS-before-RAS Refresh Counter Test Cycle 




ONPUT) vIl-_ 

(Read) 


^DZC - 

- 


COLUMN 

r 

tRCH — 


^tAA hHtOFF 

Wt M II 


(Read). , 


WE V,H_ - 

(Write) V|L“ ii 

dSpim 

(INPUT) Vii - 

(Write) 


DQ VrtM- 

(OUTPUT) w°7_ 
(Write) 


OE V|H- 

(Write) V|L- 




tcACT- 


— n— 

tAscr^ 

f--tpvVL- 

tRCS[—H -tcWDT— 

-*-tCWL— J 

■■ /' ^ 

r 

tDS—( ' 


^DZCf--- 

1^ H^dh 


■jtoED ^OEHC- 

—n h^tDZO 


Don't Care . 
E3 Invalid Data 
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mmmm mb 8ic466-i5 


DESCRIPTION 


Address Inputs: 

A total of sixteen binary input address 
bits are required to decode parallel 4 
bits of the 262,144 storage cells within 
the MB81C466. Eight row address 
bits are established on the address 
input pins (Aq to A 7 ) and l atche d with 
the Row Address Strobe (RAS). The 
eight column address bits are established 
on the address input pins (A© to A7) 
after the Row Address Hold Time has 
been satisfied. In read cycle/the column 
addresses are not l atch ed by the Column 
Address Strobe (CAS), so the column 
address must be stable until the output 
becomes valid. In write cycle, the 
column addresses are latched by the 
later falling edge of CAS or WE. 

Write Enable: 

Rea d or Write cycle is selected with the 
WE inputs. A high on WE selects read 
cycle and low selects write cycle. The 
write operation is as sert ed o n the later 
falling edge of CAS or WE (Both CAS 
and WE are low). The time period of 
the write operation is determined by 
internal circuit, thus the next write 
operation will be inhibited during the 
write operation. 

Data Pins: 

Data Inputs; 

Data are written into the MB81C466 
during write or read-modify-write cycle. 
The input data is strobed and l atche d 
by the later falling edge of GAS or WE. 

Data Output: 

The output buffer is three state TTL 
compatible with a fan put of two 
standard TTL loads. Data out has the 
same porality as data in. The o utput is 
in high impedance state until CAS is 
brought low. In a read cycle, the access 
time is determined by the following 
conditions; _ 

1. tRAC the falling edge of RAS. 

2 . t^A from the column address inpu ts. 

3. tcAc from the falling edge of CAS. 

4. toEA from the falling edge of OE. 
When both Trcd arid tpAo satisfy their 
maximum limits, tpAc'^tRCD+tcAC or 
tRAC"^tRAD+tAA- 

Data output remains valid while the 
column address inputs are kept con¬ 


stant. However, when either CAS or OE 4. 
goes high, the output returns to a high 
impedan ce st ate. In the static write 
cycle (CAS controlled), if both 
fws^ws(min) and twH^fwH (min) are 
met, data pins are input mode regardless 
of the state of OE. 

Output Enable: 

The OE controls the impedance of the 
output buffers. In the high state oh OE, 
the output buffers are high impedance 
state. In the low state on OE, the 
output buffers are low impedance 
state. In the write cycle (VVE con¬ 
trolled), the OE must be high before 
the data applied to DO pins. When WE 
controlled write cycles is not used, OE 
can be low throughout the operation. 

Static Mode: 

The static mode operation allows con¬ 
tinuous read, write, or read-modify- 
write cycle within a row by applying 
new column address. In the static mode, 

CAS can be kept low throughout static 
mode operation. The following four 
cycles are allowed In the static mode. 

1. Static mode read cycle. 

In a static mode read cycle, the 
access t ime is tpAc ffom the falling 
edge of RAS or Iaa from the column 
address Input_oi^toEA from the fall¬ 
ing edge of OE. The data remains 
valid for a time tAOH affer fhe 
column address is changed. 

2. Static mode write cycle; 

In a static mode write cycle, the 
data is written Into the cell t rigge red 
by^the later falling edge of CAS or 
WE. If both tyvs aod twH are greater 
than their minimum limits, the data 
output pin is kept high impedance 
state through the static mode write 
cycle. The OE must be high before 
the data are applied to DO pins. 

3. Static mode read-modify-write cycle; 

In the stat ic mode read-modify-write 
cycle, WE goes low after tAwo from 
the column address inputs and tcwp 
from the falling edge of CAS. The 
data and column address inputs are 
strobed and latched by the falling 
edge of WE. The OE must be high 
before the data are applied to DO 
pins. 


Static mode mixed cycle; 

In the static mode, read, write, and 
read-modify-write cycles can be 
mixed in any order. 

In the next read cycle of static mode 
write cycle or read-modify-write cycle, 
the access time is determined by the 
following conditions. 

1. tALW from the falling edge of WE 
at previous write cycle. 

2 . tAA from the column address inputs. 

3. twpA from the rising edge of WE at 
the read cycle. 

4. tcAG fi'orn the falling edge of CAS. 

5. toEA from the falling edge of OE. 

Refresh: 

Refresh of dynamic memory cells is 
accomplished by performing a memory 
cycle at each of the 256 row addresses 
(Aq to A 7 ) at least every 4ms. 

The MB81C466 offers the following 
thr ee ty pes of refresh. 

1. RAS only refresh; 

The RAS-only refresh avoids any 
outputs during refresh because the 
outputs buffe rs ar e high impedance 
state due to CAS-high. Strobing of 
each 256 row address (Aq to A 7 ) 
with RAS will cause all bits in each 
row to be re fresh ed. 

2. CAS -before-RAS refresh; 
CAS-before-RAS refreshing available 
on the MB 81C466 offers a n al ter- 
nate refresh method. If CAS is 
held low for the specified period 
(tpcs) before RAS goes low, on chip 
refresh control clock generator and 
the internal refresh address counter 
are enabled, and an internal refresh 
operation is executed. After the 
refresh operation, the refresh address 
counter is automatically incremented 
in pr epara tion for the next CAS- be¬ 
fore-RAS refresh. 

3. Hidden refresh; 

A hidden refresh cycle will be 
executed while maintaining latest 
valid data a t the output pin by ex¬ 
tending the CAS low time. For the 
MB 8 1C466 , a hi dden refresh cycle is 
CAS-before-RAS refresh. The inter¬ 
nal refresh address counter provides 
the refresh addr ess, as in a normal 
CAS-before-RAS refresh cycle. 
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CAS-before-RAS refresh counter T est: to be accessed is shown below. column address. 

A spec ial t iming sequence using CAS- ROW ADDRESS - All bits Aq to A 7 3) Using a write cycle, write Os to all 

before-RAS refresh counter test cycle are provided by the refresh counter. 256 row addre sses, 

provides a convenient metho d of v erify- COLUMN ADDRESS - All the bits 4) Using CAS-before-RAS refresh 

ing the function of CAS-before-RAS Aq to A 7 are provided by externally counter test cycle in read-modify- 

refre sh acti vated circuitry. After the after tcAor- _ mode, read the 0 written in 

CAS-before-RAS refresh cycle, if CAS The recommended procedure of CAS- step 3), and simultaneously write a 

goes t o hi gh and goes to low again before-RAS refresh counter test_is 1 to the same cell. This step is 

while RAS is held low, the read and shown belo w. The timing of CAS- repeated 256 row address generated 

read-modify-write cycles are enabled before-RAS refresh counter test cycle by internal refresh address counter, 

according to the s tate of WE . This is should be used. 5) Using a normal read cycle, read back 

shown in the CAS-before-RAS counter 1 ) Initialize the internal re fresh address the Is written in step 4), from all 

test cycle timing diagram. A memory counter by using eight CAS-before- 256 locations, 

cell address, consisting of a row address RAS refresh cycles. 6 ) Complement the test pattern and 

(8 bits) and a column address (8 bits), 2) Throughout the test, use the same repeat step 3), 4), and 5). 


PACKAGE DIMENSIONS 

(Suffix: -C) 


18-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-18C-A01) 




INDEX AREA 













.. 



—1 


^ _ 

. -1 



1 




_> 


■t—J* 

1 — 1 

.900±.010 



(22.86±0.25) 
- 055(1.40)MAX 


,+.008 


-010 .300±.010 

.+C 
-C 

i 


(7.45t°;gl (7.62±0.2B)| 


.010 


H 


(0.25 


-0.05' 


1 

.1001.010 



KmKKK 

' 




1 


1. 1 

ri 


.032(0.81) 



.0351.015 

(0.8910.38) 

(0 46^®'^^) 

tu.w_oo8' 

(2.5410.25) 

t- 


^ REF 

H 



.800(20.32)REF 

.0501.010 

(1.2710.25) 

nifi^’OO^ 

•°^®-.003 


200(5.08)MAX 


134^’010 (•> 40 "^ 0 . 41 . 
-.014 '^•^0-0.36> 


0 to 9 ° 



Dimensions in 
inches (millimeters) 


D1987 FUJITSU LIM ITED D18014S-4C 




MB 81C466-10 
FUJITSU MB 81C466-12 
MB 81C466-15 



PACKAGE DIMENSIONS 

(Suffix: -P) (Suffix: -PSZ) 


18-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-18P-M01) 




.197(5.00)MAX 


© 1987 FUJITSU LIMITED D18003S-2C 


20-LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE 
(CASE NO.; ZIP-20P-M01) 



© 1986 FUJITSU LIMITED Z20001S-3C 


Circuit diagrams utilizing 
Fujitsu products are includ¬ 
ed as a means of illustrating 
typical semiconductor appli¬ 
cations; consequently, com¬ 
plete information sufficient 
for construction purposes is 
not necessarily given. The 
information has been care¬ 
fully checked and is be¬ 
lieved to be entirely reliable. 
However, no responsibility 
is assumed for inaccuracies. 
Furthermore, such informa¬ 
tion does not convey to the 
purchaser of the semicon¬ 
ductor devices described 
herein any license under the 
patent rights of Fujitsu 
Limited or others. Fujitsu 
Limited reserves the right to 
change device specifications. 
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CMOS 1048576-BIT 
FAST PAGE 
DYNAMIC RAM 


FUJITSU 



MB81C1000.70 

MB81C1000-80 

MB81C1000.10 

MB81C1000-12 


CMOS 1,048,576 x 1 BIT FAST PAGE MODE DYNAMIC RAM 

The Fujitsu MB81C1000 is CMOS fully decoded dynamic RAM organized as 
1,048,576 words x 1 bit. The MB81C1000 has been designed for mainframe 
memories, buffer memories, and video image memories requiring highspeed, 
high-band width output with low power dissipation, as well as for memory 
systems of handheld computers which need very lower power dissipation. 

Fujitsu's advanced three-dimensional stacked capacitor cell technology makes 
the MB81C1000 high a-ray soft error immunity and long refresh time. 

Since the CMOS circuits are used for peripheral circuits, low power dissipation 
and high speed operation are realized. 

This specification is applied to "BC" version revised with intent to realize 
faster access time. So faster speed version (70ns and 80ns) are available on this 
chip. 

PRODUCT LINE__ 


Parameter 

MB81C1000 

-70 

MB81C1000 

-80 

MB81C1000 

-10 

MB81C1000 

-12 

Row Access time 

70ns max. 

80ns max. 

100ns max. 

120ns max. 

Random Cycle Time 

140nsmin. 

155ns min. 

180ns min. 

210ns min. 

Column Address Time 

43ns max. 

45ns max. 

50ns max. 

60ns max. 

Column Access Time 

25ns max. 

25ns max. 

30ns max. 

35ns max. 

Fast Page Mode Cycle 

Time 

53ns min. 

55ns min. 

60ns min. 

70ns min. 

Low Power Dissipation 
• Operating current 

413mW max. 

385mW max. 

330mW max. 

275mW max. 

• Standby current 

11mW max. (TTL level)/5.5mW max. (CMOS level) ) 



FEATURES 

• 1,048,576 word X 1 bit organization • RAS-only, CAS-before-RAS, or 

• Silicon Gate, CMOS, 3D-Stacked Hidden Refresh 

Capacitor Cell • Fast Page Mode, Read-Modify- 

• All input and output are TTL Write capability 

compatible • On chip substrate bias generator 

• 512 refresh cycles every 8.2 ms for high performance 

• Common I/O capability by using 
early write 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Voltage on Any Pin Relative to Vss 

V|N. Vqut 

-1 to M 

V 

Voltage on Vqc Relative to Vss 

< 

o 

o 

-1 to-F7 

V 

^___ Ceramic 


-55 to +150 

°C 

Plastic 

■STG 

-55 to+125 


Power Dissipation 

Pd 

1.0 

w 

Short Circuit Output Current 


50 

mA 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxir 
mum rated voltages to this high impedance 
circuit. 
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CAPACITANCE 


2 


MB81C1000-70 
MB81C1000-80 
MB81C1000-10 
MB81C1000-12 


FUJITSU 


(Ta «25°C) 


Parameter 

Symbol 

Value 

Unit 

Typ 

Max 

Input Capacitance, Aq to Ag, D|m 

C|N1 


5 

PF 

Input Capacitance, RAS CAS, WE 

C|N2 


5 

pF 

Output Capacitance, Dqut 

CouT 


5 

pF 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to Vss) 





Value 



Ambient 

Parameter 

Symbol 




Unit 

Operating 



Min 

Typ 

Max 


Temperature 


Vcc 

4.5 

5.0 

5.5 



Supply Voltage 

Vss 

0 

0 

0 

V 


Input High Voltage, All inputs 

V,H 

2.4 


6.5 

V 

0°Cto+70®C 

Input Low Voltage, All inputs 

V,L 

-2.0 


0.8 

V 
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MB81C1000-70 
MB81C1000-80 
MB81C1000-10 
MB81C1000-12 



DC CHARACTERISTICS 


(At recommended operating conditions unless otherwise noted) 


Parameter 

Conditions 

Symbol 

Values 

Unit 

Min 

Max 

Operating Current* 
(Average power 

Supply current) 

MB81 Cl 000-70 

RAS & CAS cycling; 
tRc = min 

•cci 


75 

mA 

MB81 Cl 000-80 


70 

MB81C1000-10 


60 

MB81C1000-12 


50 

Standby Current 
(Power supply 
current) 

TTL level 

^ = V,H 

•cc2 


2.0 

mA 

CMOS level 

^ = C^> Vcc-0.2V 


1.0 

Refresh Current 1 * 
(Average power 
supply current 

MB81C1000-70 

^ = V|H,^ 
cycling; tpc = f^iin 

Icc3 


70 

mA 

MB81 Cl 000-80 


65 

MB81 Cl 000-10 


55 

MB81C1000-12 


45 

Fast Page Mode 
Current* 

MB81Cr000-70 

R^=V,l,^ 
cycling; tpc = min 

Icc4 


47 

mA 

MB81 Cl 000-80 


45 

MB81 Cl 000-10 


40 

MB81C1000-12 


33 

Refresh Current 2* 
(Average power 
current) 

MB8rC 1000-70 

RAS cycling, 
CAS-before-RAS; 
tpc “ 

•cCB 


70 

mA 

MB8101000-80 


65 

MB81C1000-10 


55 

MB81C1000-12 


45 

Input Leakage Current 

0V<V|N <5.5V, 

4.5V gVcc< 5.5V, 

Vss = OV; pins not 
under test = OV 

i|(L) 

-10 

10 

juA 

Output Leakage Current 

OV ^ VouT < 5.5V; 

Data out disabled 

•o(L) 

-10 

10 

Output High Voltage 

loH = -5mA 

VoH 

2.4 


V 

Output Low Voltage 

Iql ~ 4.2mA 

VoL 


0.4 


NOTE: *; Ice depends on the output load conditions and cycle rate. The specified values are obtained with the output open. 
Ice depends on the number of address change as RAS = Vjl and CAS = V|h . 

Icci f Icc3 3nd Ices SI'S specified at three time of address change during RAS = V|l and CAS = V|h . 

Icc4 is specified at one time of address change during RAS = V|i_ and CAS = V|h. 
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AC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted.) uSuSlSl 







MB81 Cl 000-10 









Min 


1 

Time Between Refresh 

tREF 


8.2 






8.2 

ms 

2 

Random Read/Write Cycle Time 

tRC 

140 


155 




210 


ns 

1 

Read-Modify-Write Cycle Time 

tRWC 

167 


182 


210 


245 



4 

Access Time from RAS Q Q 

tRAC 


70 


80 


100 



191 

5 

Access Time from CAS El B 

^CAC 


25 


25 


30 


35 

D 

6 

Access Time from n » 

Column Address *" 

Ua 


43 


45 


50 

■ 



7 

Output Data Hold Time 

^OH 

7 


7 


7 





8 

Output Buffer Turn on Delay 
Time 

tON 

5 


5 


5 


5 


Q 

9 

Output Buffer Turn Off m 
D elay Time ** 

toFF 


25 


25 


25 


25 

ns 

10 

Transition Time 

tT 

3 

50 

3 

50 

3 

50 

3 

50 

ns 

11 

RAS Precharge Time 

tRP 

60 


65 


70 


80 


ns 

B 


tRAS 

70 

100000 

80 

100000 

100 

100000 

120 

100000 

ns 

B 

RAS Hold Time 










1 ns 

B 


tCRP 

0 


0 


0 


0 


ns 

15 

RAS to CAS QIQ 

Delay Time 

tRCD 

20 

45 

22 

55 





B 

16 

C^ Pulse Width 

tCAS 

25 




30 


35 


ns 

17 

CAS Hold Time 

tCSH 

70 


80 


100 


120 


ns 

18 

CAS Precharge Time mb 

(C-B-R Cycle) ““ 

^CPN 

15 


15 


15 


15 


ns 

19 

Row Address Set Up Time 

USR 

0 


0 


0 


0 


ns 

20 

Row Address Hold Time 

^RAH 

10 


12 


15 


15 


ns 

21 

Column Address Set Up Time 

^ASC 

0 


0 


0 


0 


ns 

22 

Column Address Hold Time 

^CAH 

15 


15 


15 


20 


ns 

23 

RAS to Column Address m 

Delay Time ™ 

tRAD 

15 

27 

17 

35 

20 

50 

20 

60 

ns 

24 

Column Address to RAS 

Lead Time 

tRAL 

43 


45 


50 


60 


ns 

25 

Read Command Set Up Time 

tRCS 

0 


0 


0 


0 


ns 
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AC CHARACTERISTICS (Cont’d) ___ 

(At recommended operating conditions unless otherwise noted.) uSSIJSI 
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MB81C1000-70 

MB81C1000-80 

MB81C1000-10 

MB81C1000-12 


FUJITSU 


NOTES: _ _ 

U An initial pause (RAS = CAS = V(h ) of 200 /u s is required 
after power-up followed by any 8 RAS-only cycles 
before proper device operation is achieved. In ca se of 
using i ntern al refresh counter, a minimum of 8 CAS- 
before-RAS initialization cycles instead of 8 RAS cycles 
are required. 

Ei AC characteristics assume tj = 5 ns. 

Bl V|H (min) and V|l (max) are reference levels for meas¬ 
uring timing of input signals. Also, transition times are 
measured between Vih (min) and V|l (max). 

D Assumes that tRco ^ tpcD (max), tpAo ^ tRAD(ma 
x). If tRCD(or tRAD)'S greater than the maximum rec¬ 
ommended value shown in this table, tRAc will be incre¬ 
ased by the amount that tRco (or tpAo) exceeds the 
value shown. Refer to Fig. 2 and 3. 

El ^RCD ^ ^RCD (max), tRAD ^ fRAD (max), and 
tAsc ^ ^AA'^CAC'^T' access time is tcAC- 

m If tRAD ^ ^RAD (max) and tAsc ^ ^aa’^cac'^T' access 
timeistAA- 

m Measured with a load equivalent to two TTL loads and 
100 pF. 

ly toFF is specified that output buffer changes to high 
impedance state. 

Operation within the tRco (max) limit insures that 
tRAc (max) can be met. tRco (max) is specified as a 
reference point only; if tRco is greater than the speci¬ 
fied tRCD (max) limit, access time is controlled exclu¬ 
sively by tcAC or tAA- 


10 tRCD (min) = tRAH (min) + 2tj + tAsc (min). 

fO Operation within the tRAD (max) limit insures that 
tRAc (max) can be met. tRAD (max) is specified as a 
reference point only; if tRAD is greater than the speci¬ 
fied tRAD (max) limit, access time is controlled exclu¬ 
sively by tcAC or tAA- 

tlSl Either tRRH or tRCH must be satisfied for a read cycle. 

10 fwcs» fcwD» ^RWD aod tAWD not a restructive 
operating parameter. They are included in the data sheet 
as the electrical characteristics only. If twcs ^ l^wcs 
(min), the cycle is an early write cycle and Dqut Pin 
will maintain high impedance state throughout the 
entire cycle. If tcwD ^ ^cwd (min), tRWD ^ ^rwd 
( min), and tAwo ^ ^awd (min), the cycle is a read- 
modify-write cycle and data from the selected cell will 
appear at the Dqut Pm. 

If neither of the above conditions is satisfied, the cycle is 
a delayed write cycle and invalid data will appear at the 
□out pm, and write operation can be executed by 
satisfing tRwu fcwL. and tpAt specifications. 

la tcpA is access time from the selectio n of a new column 
address (that is caused by changing CAS from "L" to 
"H"). Therefore, if tcp is long, tcPA is longer than tcPA 
(max). 

IE Assu mes that CA8-before-RAS refresh and CAS-before- 
RAS refresh counter test cycle only 
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Fig. 2 - tRAc vs tRCD Pig-3 - tRAc vs tRAD 




tRAD tRCD (ns) 


FUNCTIONAL TRUTH TABLE 


Operation 

Mode 

Clock Input 

Address Input 

Data 

Refresh 

Note 

RAS 

CAS 

WE 

Row 

Column 

Input 

Output 

Standby 

H 

H 

X 


- 

- 

High-Z 

- 


Read Cycle 

L 

L 

H 

Valid 

Valid 

- 

Valid 

o* 

^Rcs ^ tRcs (tttin) 

Write Cycle 
(Early Write) 

L 

L 

L 

Valid 

Valid 

Valid 

High-Z 

O* 

^w/cs ^ ^wcs (biJn) 

Read-Modify- 
Write Cycle 

L 

L 

H^L 

Valid 

Valid 

X-^ 

Valid 

Valid 

O" 

^cwD ^ ^cwD (min) 

RAS-only 
Refresh Cycle 

L 

H 

X 

Valid 

- 

- 

High-Z 

o 


CAS-before- 
RAS Refresh 

L 

L 

X 

- 

- 

- 

High-Z 

o 

^csR ^ ^csR (min) 

Hidden 

Refresh Cycle 

H ->L 

L 

X 

- 

- 

- 

Valid 

o 

Previous data is kept. 


X; "H" or "L" 

*; It is impossible in fast page mode. 
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Fast Page Mode Read-Modify-Write Cycle 



m "H" or "L" 
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RAS 


CAS 


ADDRESSES 


WE 

(Read) 


V,H-“ 




tCRP[-H 


^ASR 


Hidden Refresh Cycle 

-tRC- 


-tRAS- 


[—tRCD 
^RAD 


tRAH 


tASC 

i 


IH—“V>= ROW 
' IL —5. 


tRCS---| 

lA 


Dour ^ HIGH-Z- 




-tRSH- 




^RAL- 


H-tRp- 


I tCAH 


COLUMN 

ADDRESS. 




-tRC- 


-^CAS- 


-tRAS“ 




-^CHR- 


la 


tRRH 


tCAC 


^RAC- 


i ^ON 


-tRWD- 





1 A 

1 ^OH 

1 


tri 

~ 1 1 

VALID DATA 

C_i^ 




_ tRcs— 1 [— H 

ia;c ___Ic 

WD ^ 


(Read-Modify- 



^DS 

t. 

.,1—^ 

n 

1*' 

DH 

vir= ■ - ■ ■- 

=- VALID 
r DATA 

K.: . . 


r~l “H" or "L" ^ Invalid Data 


CAS-before-RAS Refresh Counter Test Cycle 
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DESCRIPTION 

Address Inputs: 

A total of twenty binary input address 
bits are required to decode any one of 
the 1,048,576 storage cells whthin the 
MB81C1000. Ten row address bits 
are established on the address input pins 
(Aq to Ag) and latched with the Row 
Address Strobe (RAS). The ten column 
address bits are established on the 
address input pins (Aq to Ag) and 
latched with the Column Address 
Strobe (CAS). All row and column 
address must be stable on or before 
the falling edge of RAS and CAS, 
respectively. Since the flow through 
type address latches are used, address 
Information at address pins are auto¬ 
matically latched as column address 
after tRAH (min) + tj. 

Therefore, to get valid data within 
tRAC» is necessary to apply column 

address within tRAD 

fRAD > fRAD (max), access time is 
tcAc O'' ^AA whichever occur later. 

Write Enable: 

Read or Write cycle is selected with 
the WE inputs. A high on WE selects 
read cycle and low selects write cycle. 
Data input is ignored during read cycle. 
Data output is high impedance state 
during write cycle. 

Data Input: 

Data Is written into the MB81C1000 
during write or read-modify-write cycle. 
The input data is strobed and latched 
by the later falling edge of CAS or WE. 
In an early write cycle, data input is 
strobed by CAS, and set up and hold 
times are referenced to CAS. In a 
delayed write or read-modify-write 
cycle, WE is set low after CAS. Thus, 
data input is strobed by WE, and set 
up and hold times are referenced to 
WE. 

Data Output: 

The output buffer is three state TTL 
compatible with a fan out of two 
standard TTL loads. Data out has the 
same porality as data in. The output 


is high impedance state until CAS is 
brought low. In a read or read-modify- 
write cycle, the output becomes valid 
after Irac ^^om the falling edge of CAS 
when tpcD (max) is satisfied or after 
tcAC whan Ircd 's longer than tRco 
(max). The data output remains valid 
until CAS returns to high with ton 
and becomes high impedance state 
after toFF- lo an early write cycle, 
the output buffer is high impedance 
state during the entire cycle. In a 
delayed write cycle, if tRwo or tcwb 
is less than tpwo (min) or tcwD (min), 
the output is invalid. 

Read Cycle: 

The read cycle Is executed by keeping 
both RAS and CAS "L" and keeping 
WE "H" throughout the cycle. The row 
and column addresses are latched with 
RAS and CAS, respectively. The data 
output is remain valid with CAS "L”, 
i.e., if CAS goes ''H", the data becomes 
invalid with ton- During read cycle, 
the D|n pin Is "'H"or"'L". The access 
time is determined by RAS (tRAc)/ 
CAS (tcAc)» or Column address input 
(tAA)- tRQ 0 (RAS to CAS delays 
time) is greater than the specification, 
the access time Is tcAc- ^rad 's 
greater than the specification, the access 
timeistAA- 

Write Cycle: 

The write cycle is executed by the same 
manner as read cycle except for the 
state of WE and D|n pin. The data on 
D|(nj pin Is latched with the later falling 
edge of CAS or WE and written inta 
memory. In addition, during write 
cycle, tRWLf tcwL and tRAL must be 
satisfied the specifications. 

Read-Modify-Write Cycle: 

The read-modify-write cycle is executed 
by changing WE high to low after the 
data appears on the Dqut Pm. After 
the current data Is readout, modified 
data can be re-written Into the same 
address quickly. 


Fast Page Mode Read Cycle: 

The fast page mode read cycle is ex¬ 
ecuted after normal cycle with holding 
RAS "L", applying column address and 
CAS, and keeping WE "H". Once an 
address Is selected normally using the 
RAS and CAS, other addresses In the 
same row can be selected by only chang¬ 
ing the column address and applying the 
CAS. So power consumption and cycle 
time are reduced. During fast page 
mode, the access time Is tcAC» fAA» or 
fcPA» whichever occur later. Any of the 
1024 bits belonging to each row can be 
accessed. 

Fast Page Mode Write Cycle: 

The fast page mode write cycle is exe¬ 
cuted by the same manner as fast page 
mode read cycle except for the state of 
WE. The data on D|n pin is latched with 
the falling edge of CAS and written into 
the memory. During fast page mode 
write cycle, tcwL must be satisfied. 
Any of the 1024 bits belonging to 
each row can be accessed. 

Fast Page Mode Read-Modify-Write 
Cycle: 

During fast page mode, the read-modify- 
write cycle can be executed by changing 
WE high to low after the data appears 
at the Dqut Pm as well as normal cycle. 
Any of the 1024 bits belonging to each 
row can be accessed. 

Refresh: 

The refresh of DRAM is executed by 
normal read, write or read-modity-write 
cycle, i.e., the cells on the one row line 
are refreshed by executing one of three 
cycles, 1024 row address must be re¬ 
freshed every 8.2 ms period. During the 
refresh cycle, the cell data connected to 
the selected row are sent to sense 
amplifier and re-write to the cell. The 
MB81C1000 also has three types of 
refresh modes, RAS-only refresh, CAS- 
before-RAS refresh, and Hidden refresh. 
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1. RAS-Only Refresh; 

The RAS-only refresh is executed by 
keeping RAS "L" and keeping CAS 
"H" through the cycle. The row 
address to be refreshed is latched 
with the falling edge of RAS. During 
RAS-only refresh, the Dqut 's 
kept high impedance state. 
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2. CAS-before-RAS Refresh; 

The CAS-before-RAS refresh is ex¬ 
ecuted by bringing CAS "L" before 
RAS. By this timing combination, 
the MB 81 Cl000 executes CAS- 
before-RAS refresh. The row address 
input is not necessary because it is 
generated internally. 


3. Hidden Refresh; 

The Hidden refresh is executed by 
keeping CAS "L" to next cycle, 
i.e., the output data at previous 
cycle is kept during next refresh 
cycle. Since the CAS is kept low 
continusely from previous cycle, 
followed refresh cycle should be 
CAS-before-RAS refresh. 
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PACKAGE DIMENSIONS 

(Suffix: -P) 


18 LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-18P-M04) 





© 1986 FUJITSU LIMITED D18015S-4C 


Dimensions in 
inches (millimeters) 
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(Suffix: -PJ) 


PIN ASSIGNMENT 

D|N C 


3 Vss 

WE C 


3 Dqut 




TE* C 


2 NC. 

NC. C 


3 Ag 


TOP 



VIEW 


Aoc 


3A8 

Ai C 


3 Ay 

A 2 C 


3A6 

AaC 


:A 5 

VccC 


3 A 4 


26-LEAD PLASTIC LEADED CHIP CARRIER 



NOTE: 1. *: This dimension includes resin protrusion. (Each side: .006(0.15)I\/IAX) 

2. Although this package has 20 leads only, its pin positions are the same as that of 26-lead package. 
Foot-print compatible with "SOJ-26", LCC-26C-A01) 

© 1988 FUJITSU LIMITED C26003S-6C 


FUJITSU 


Dimensions in 
inches (millimeters) 






FUJITSU JJIIJ® 00°-f0 

tmmmm MBiici^:i2 


PACKAGE DIMENSIONS 

(Suffix: -PSZ) 


PIN ASSIGNMENT 


(TOP VIEW) 



Ag Dqut °IN RAS NC Aq A 2 VcC A 5 A7 


20-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE 
(CASE No.: ZIP-20P-M02) 



LEAD No.(T) 




(BOTTOM VIEW) 



©1988 FUJITSU LIMITED Z20002S-4C 


C20^ 


Dimensions in 
inches (millimeters) 




MB8JCj000-70 ■iilllllllll^ 

MB81C1000-80 pTrifPcsfi 
MB81C1000-10 ' 

MB81C1M0.12 lllllllllllllllllllll■^^^^^ 


PACKAGE DIMENSIONS 


(Suffix :-C) 



18-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-18C-A01) 



©1987 FUJITSU limited D18014S-4C 


Dimensions in 
inches (millimeters) 
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CMOS 1048576 BIT 
NIBBLE 

DYNAMIC RAM 


MB81C1001-70 

MB81C1001-80 

MB81C1001-10 

MB81C1001-12 


CMOS 1,048,576 x 1 BIT NIBBLE MODE DYNAMIC RAM 

The Fujitsu MB81C1001 is CMOS fully decoded dynamic RAM organized as 
1,048,576 words x 1 bit. The MB81C1001 has been designed for mainframe 
memories, buffer memories, and video image memories requiring highspeed, 
high-band width output with low power dissipation, as well as for memory 
systems of handheld computers which need very lower power dissipation. 

Fujitsu's advanced three-dimensional stacked capacitor cell technology makes 
the MB81C1001 high a-ray soft error immunity and long refresh time. 

Since the CMOS circuits are used for peripheral circuits, low power dissipation 
and high speed operation are realized. 

This specification is applied to "BC" version revised with intent to realize 
faster access time. So faster speed version (70ns and 80ns) are available on this 
chip. 

PRODUCT LINE 


Parameter 

MB81C1001 

-70 

MB81C1001 

-80 

MB81C1001 

-10 

MB81C1001 

-12 

Row Access Time 

70ns max. 

80ns max. 

100ns max. 

120ns max. 

Random Cycle Time 

140ns min. 

155ns min. 

180ns min. 

210ns min. 

Column Address Time 

43ns max. 

45ns max. 

50ns max. 

60ns max. 

Column Access Time 

25ns max. 

25ns max. 

30ns max. 

35ns max. 

Nibble Mode Cycle Time 

50ns min. 

50ns min. 

55ns min. 

60ns min. 

Low Power Dissipation 
• Operating current 

413mW max. 

385mW max. 

330mW max. 

275mW max. 

• Standby current 

IlmW max. (TTL level)/5.5mW max. (CMOS level) | 



FEATURES _ 

• 1,048,576 word X 1 bit organization • RAS-only, CAS-before-RAS, or 

• Silicon Gate, CMOS, 3D-Stacked Hidden Refresh 

Capacitor Cell • Nibble Mode, Read-Modify-Write 

• All input and output are TTL capability 

compatible • On chip substrate bias generator 

• 512 refresh cycles every 8.2ms for high performance. 

• Common I/O capability by using 
early write 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Voltage on Any Pin Relative to Vss 

V|N« Vqut 

-1 to +7 

V 

Voltage on S/qq Relative to V5S 

sf 

L 

-1 to 4-7 

V 

^ Ceramic 


-55 to +150 

® P 

Storage Temperature 

Plastic 

Tstg 

-55 to+125 


Power Dissipation 

Pd 

1.0 

W 

Short Circuit Output Current 

- 

50 

mA 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - BLOCK DIAGRAM 


Ao 

Ai 

A2 

A3 

A4 

A5 

As 

A7 

As 

Ag 
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CAPACITANCE 


Parameter 

Symbol 

Value 

Unit 

Typ 

Max 

Input Capacitance, Aq to A9 , D|n 

C|N1 


5 

pF 

Input Capacitance, RAS CAS, WE 

ClN2 


5 

pF 

Output Capacitance, Dqut 

Cqut 


5 

pF 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to Vss) 


Parameter 

Symbol 

Value 

Unit 

Operating 

Temperature 

Min 

Typ 

Max 


Vcc 

4.5 

5.0 

5.5 



Supply Voltage 

Vss 

0 

0 

0 

V 


Input High Voltage, All inputs 

V,H 

2.4 

- 

6.5 

V 

0°C to +70°C 

Input Low Voltage, All inputs 

V,L 

-2.0 

- 

0.8 

V 
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DC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted) 


Parameter 

Conditions 

Symbol 

Values 

Unit 

Min 

Max 

Operating Current* 
(Average power 
supply current) 

MB81C1001-70 

RAS & CAS cycling; 
tpc = niin 

Icci 


75 

mA 

MB81C1001-80 


70 

MB81C100M0 


60 

MB81C100M2 


50 

Standby Current 
(Power supply 
current) 

TTL level 

^ = ^ = V,H 

icc2 


2.0 

mA 

CMOS level 

^ = Vcc-0.2V 


1.0 

Refresh Current 1 * 
(Average power 
supply current) 

MB81C1001-70 

ViH , Ms 
cycling; t^c i^in 

'cc3 


70 

mA 

MB81C1001-80 


65 

MB81C100M0 


55 

MB81C1001-12 


45 

Nibble Mode 

Current* 

MB81C1001>70 

RAS = V|L, CAS cycling; 
t|Sjc ~ 

i CC4 


45 

mA 

MB81C1001-80 


45 

MB81C1001-10 


35 

MB81C10Q1-12 


25 

Refresh Current 2* 
(Average power 
current) 

MB81C1001-70 

RAS cycling, 
CAS-before-RAS; 
tpc ~ '^if' 

icc5 

. 


70 

mA 

MB81C1001-80 


65 

MB81C100M0 


55 

MB81C1001-12 


45 

Input Leakage Current 

OVgViH <5.5V, 

4.5V <Vcc<5.5V, 

Vss = OV; pins not 
under test = OV 

•|(L) 

-10 

10 

ma 

Output Leakage Current 

OV ^ VouT ^ 5.5V; 

Data out disabled 

•o(L) 

-10 

10 

Output High Voltage 

loH = -5mA 

VqH 

2.4 


V 

Output Low Voltage 

Iql = 4.2mA 

VoL 


0.4 


NOTE: * Ice depends on the output load conditions and cycle rate. The specified values are obtained with the output open. 
Ice depends on the number of address change as RAS = V|l and CAS = V|h. 

Icei / leca Ices s*'® specified at three time of address change during RAS = V|l and CAS = V|h. 

Icc 4 is specified at one time of address change during RAS = V||_ and CAS = V|h . 
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AC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted.) 


Notes 1.2,3 
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No. 

Parameter ISPSH 

Symbol 

MB81C1001-70 

MB81C1001-80 

MB81C1001-10 

MB81C1001-12 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

1 

Time Between Refresh 

^REF 


8.2 


8.2 


8.2 


8.2 

ms 

2 

Random Read/Write Cycle Time 

tRC 

140 


155 


180 


210 


ns 

3 

Read-Modify-Write Cycle Time 

^RWC 

167 


182 


210 


245 


ns 

4 

Access Time from RAS Q Q 

^RAC 


70 


80 


100 


120 

ns 

5 

Access Time from CAS Qj Q 

^CAC 


25 


25 


30 


35 

ns 

6 

Access Time from n n 

Column Address ^ ** 

^AA 


43 


45 


50 


60 

ns 

7 

Output Data Hold Time 

tOH 

7 


7 


7 


7 


ns 

8 

Output Buffer Turn on Delay 
Time 

^ON 

5 


5 


5 


5 


ns 

9 

Output Buffer Turn Off m 

Delay Time 

tOFF 


25 


25 


25 


25 

ns 

10 

Transition Time 

tj 

3 

50 

3 

50 

3 

50 

3 

50 

ns 

11 

RAS Precharge Time 

tRP 

60 


65 


70 


80 


ns 

12 

RAS Pulse Width 

^RAS 

70 

100000 

80 

100000 

100 

100000 

120 

100000 

ns 

13 

RAS Hold Time 

^RSH 

25 


25 


30 


35 


ns 

14 

CAS to RAS Precharge Time 

^CRP 

0 


0 


0 


0 


ns 

15 

^ to CAS l^jgl 

Delay Time “ 

tRCD 

20 

45 

22 

55 

25 

70 

25 

85 

ns 

16 

CAS Pulse Width 

^CAS 

25 


25 


30 


35 


ns 

17 

CAS Hold Time 

^CSH 

70 


80 


100 


120 


ns 

18 

CAS Precharge Time m 

(C-B-R Cycle) 

^CPN 

15 


15 


15 


15 


ns 

19 

Row Address Set Up Time 

*ASR 

0 


0 


0 


0 


ns 

20 

Row Address Hold Time 

tRAH 

10 


12 


15 


15 


ns 

21 

Column Address Set Up Time 

^ASC 

0 


0 


0 


0 


ns 

22 

Column Address Hold Time 

^CAH 

i 

15 


15 


15 


20 


ns 

23 

RAS to Column Address m 
Delay Time ™ 

I 

^RAD 

15 

27 

17 

35 

20 

50 

20 

60 

ns 

24 

Column Address to RAS 

Lead Time 

^RAL 

43 


45 


50 


60 


ns 

25 

Read Command Set Up Time 

tRCS 

0 


0 


0 


0 


ns 
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AC CHARACTERISTICS (Cont’d) 

(At recommended operating conditions unless otherwise noted.) 


Notes 1,2,3 


No. 

Parameter 

Symbol 

MB81C1001-70 

MB81C1001-80 

MB81C1001-10 

MB81C1001-12 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

26 

Read Command Hold Time ^ 
Referenced to RAS USI 

tRRH 

0 


0 


0 


0 


ns 

27 

Read Command Hold Time m 
R eferenced to CAS 

^RCH 

0 


0 


0 


0 


ns 

28 

Write Command Set Up pm 

Time 

fwcs 

0 


0 


0 


0 


ns 

29 

Write Command Hold Time 

fWCH 

15 


15 


15 


20 


ns 

30 

WE Pulse Width 

twp 

15 


15 


15 


20 


ns 

31 

Write Command to RAS 

Lead Time 

tRWL 

22 


22 


25 


30 


ns 

32 

Write Commnd to CAS 

Lead Time 

fcWL 

17 


17 


20 


25 


ns 

33 

DIN Set Up Time 

tos 

0 


0 


0 


0 


ns 

34 

D|n Hold time 

^DH 

15 


15 


15 


20 


ns 

35 

R^ to ^ Delay Time EB 

Trwd 

70 


80 


100 


120 


ns 

36 

C^ to WE Delay Time EQ 

tCWD 

25 


25 


30 


35 


ns 

37 

Column Address to WE Mg 

Delay Time ■*" 

^AWD 

43 


45 


50 


60 


ns 

38 

RAS Precharge Time to CAS 
Active Time (Refresh Cycles) 

tRPC 

0 

' 


0 


0 


0 


ns 

39 

CAS Set Up Time for 
CAS-before-RAS Refresh 

^CSR 

0 


0 


0 


0 


ns 

40 

CAS Hold Time for 
CAS-before-RAS Refresh 

^CHR 

15 


15 


15 


20 


ns 

41 

Access Time from CAS 
(Counter Test Cycle) 

^CAT 


43 


45 


50 


60 

ns 

50 

Nibble Mode Read/Write 

Cycle Time 

^NC 

50 


50 


55 


60 


ns 

51 ' 

Nibble Mode Read-Modify- 
Write Cycle Time 

^NRWC 

67 


67 


75 


85 


ns 

52 

Access Time from CAS mm pm 
P recharge ** 

fNPA 


45 


45 


50 


55 

ns 

53 

Nibble Mode CAS Precharge 

Time 

^NCP 

15 


15 


15 


15 


ns 
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NOTES: _ 

H An initial pause (RAS = CAS = V|h ) of 200 /i s is required 
after power-up followed by any 8 RAS-only cycles 
before proper device operation is achieved. In ca se of 
using internal refresh counter, a minimum of 8 CAS- 
before-RAS initialization cycles Instead of 8 RAS cycles 
are required. 

El AC characteristics assume tj = 5 ns. 

El V|H (min) and V|l (max) are reference levels for meas¬ 
uring timing of input signals. Also, transition times are 
measured between V|h (min) and V|l (max). 

Hi Assumes that tpcD ^ ^rcd (max),tRAD < tRAD('T^ax). 
If tRCD (or tRAD) is greater than the maximum recom¬ 
mended value shown in this table, tRAcwill be increased 
by the amount that tRco (or tRAo ) exceeds the value 
shown. Refer to Fig. 2 and 3. 

El ^RCD ^ ^RCD (ftiax), tRAD ^ ^RAD (max), and 
tAsc ^ ^AA'^CAC'^T' access time is tcAC- 

El ^RAD ^ ^RAD (max) and tAsc ^ ^aa'^cac'^t# access 

timeistAA- 

El Measured with a load equivalent to two TTL loads and 
100 pF. 

El toFF is specified that output buffer changes to high 
impedance state. 

ISri Operation within the tRco (max) limit insures that 
tRAc (max) can be met. tRco (max) is specified as a 
reference point only; if tRco is greater than the speci¬ 
fied tRCD (max) limit, access time is controlled exclu¬ 
sively by tcAC ortAA- 


IE tRCD (min) = tRAH (min) + 2tT + tAsc (min). 

m Operation within the tpAo (max) limit insures that 
tRAc (max) can be met. tRAo (max) is specified as a 
reference point only; if tRAo is greater than the speci¬ 
fied tRAD (max) limit, access time is controlled exclu¬ 
sively by tcAC ortAA- 

kki Either tRRH or tRCH must be satisfied for a read cycle. 

BW ty/vcS' tcwD» tRWD ^^d tAWD oot a restructive 
operating parameter. They are included in the data sheet 
as the electrical characteristics only. If twcs ^ ^wcs 
(min), the cycle is an early write cycle and Dour P'o 
will maintain high impedance state throughout the 
entire cycle. If tcwD ^ ^cwd (min), tR^y/o ^ ^rwd 
( min), and tAWD ^ ^awd (min), the cycle is a read- 
modify-write cycle and data from the selected cell will 
appear at the Dqut Pm. 

If neither of the above conditions is satisfied, the cycle is 
a delayed write cycle and invalid data will appear at the 
□out pm, and write operation can be executed by 
satisfing tR^L, tcwLV ^ral specifications- 

Hjg] t^iPA is access time from the selection of a new column 
address (that is caused by changing CAS from “L" to 
"H"). Therefore, if tNCP is long, tMPA is longer than 
^NPA (max). 

Assumes that CAS-before-RAS refresh and CAS-before- 
RAS refresh counter test cycle only 
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Fig. 2 - tRAC vs tRCD 

Fig. 3 - tRAC vs tRAo 
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FUNCTIONAL TRUTH TABLE 


(Dperation 

Mode 

Clock Input 

Address Input 

Data 

Refresh 

Note 

RAS 

CAS 

WE 

Row 

Column 

Input 

Output 

Standby 

H 

H 

X 

- 

- 

- 

High-Z 

- 


r 

Read Cycle 

L 

L 

H 

Valid 

Valid 


Valid 

o. 

tpcs ^ ^Rcs (min) 

Write Cycle 
(Early Write) 

L 

L 

L 

Valid 

Valid 

Valid 

High-Z 

o* 

l^wcs ^ ^\Ncs (min) 

Read-Modify- 
Write Cycle 

L 

L 

H^L 

Valid 

Valid 

x-» 

Valid 

Valid 


tcwD ^ tcwD (min) 

RAS-only 
Refresh Cycle 

L 

H 

X 

Valid 

- 

- 

High-Z 

o 


CAS-before- 
RAS Refresh 

L 

L 

X 

- 

- 

- 

High-Z 

o 

^CSR ^ l^csR (min) 

Hidden 

Refresh Cycle 
_i 

H^L 

L 

X 

- 

- 

- 

Valid 

o 

Previous data is kept. 


X; "H" or "L" 

* ; It is impossible in nibble mode. 
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Read Cycle 



ViAS 




% 


ViH-- T 

V|L-_ 


^CRP 


USR 


Write Cycle (Early Write) 

-tRC — 


-tRAS- 


-tCSH - 


-tRCD- 


1 —tpiAD 
tRAH tASci 




ADDRESSES 


■WF 


■m 


ROW 
ADDRESS. 


-tCAS- 


-tRSH- 


COLUMN ■ 
ADDRESS. 


l^tWCS" 


IL —K 


tDS—i 


-twp- 


h-twcH-H 


<CAH 


-tRAL- 




-tCWL- 


-tRp- 


Z 




— tRWL- 
^DH 






X 


VALID 

DATA 


VoH- 


HIGH-Z 


tn "H" or "L" 
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Read-Write/Read-Modify-Write Cycle 


ADDRESSES 


-—tRAD—H 
USR tRAH ^ASC 1 


S^AlADDRESS/Wf^ ADDRESS 



I I "H" or "L" Invalid Data 


Nibble Mode Read Cycle 


tCRPH ^^RCDh 


7CAH, hNCP hCAS 


ADDRESSES 


f^RCS tRCH ^^9^ ^RCH 


^OFF ^CAC ppFF^ I ^CA_C ppFj=^ ^ CAC | OF 
—H^OH ^NPA r-—H^OH P 

_/fe^'yALID’>‘cJ>tes^ALI^ 

FA, ^ . DATA. >> D ATA. ^ ^ .D AT A> 


{ I "H" or “L" 


i 
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Nibble Mode Write Cycle (Early Write) 

-tRAS- 


ADDRESSES 


tpAH , 

•H l^cAH 

-■» -^-tASC 

ROW. 

/ .ADD, ADD. ^ 

[--l-^CWL-^ 






tNCP 

1 tcAS 



I* •" 

•tcWL^ 
.-J- 


^W CH 

-j-'wcs tyvcs-i 

/'" "V 


pRWL-^ 
^WCS-J UL-J^WCH 


^DS ^DH ^DS 


^DS ^DH tos hoH 


^'N V,L_. 

VoH — 


Nibble Mode Read-Modify-Write Cycle 

-tRAS- 


--tcs H-- 

^tRCD—ptcAS- 


I 1 "H" or "L" 


ADDRESSES 


WE 


HtRAH U-H^CAH 

-H h-FASC 


■ ROW "y'- COL. 

■ ADD. ADD. ■ 


tNCP tcAS tNCP tcAS t|y|cp tcAS 




twp ~T MtCWL 


[— tAA-r 
tcAC K—I 
—tRAC-ri 


tOFF tCAC hoFF pcAC hoFF, hcAC . ^qf 



r— 

1 toH_ 


kDATA.j?p~ 

*?S 

^ 1 toN— 
tDH 

--► tps - 


^ VALID 


VALID isPVf 

' VALID 

VALID 


DATA pata DATA ^ 1 

1 I "H" or "L" X/A Invalid Data 
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Hidden Refresh Cycle 


ADDRESSES 




ADDRESSES 


COLUMN 

ADDRESS 


tOHkf4-HtOFF 


WE 

(Read-Modify- 

Write) 


VALID DATA 

tRCS 'AWD |--tcWL-— 

U--^ —-tRWL — 

-i-LtcWD^ --twp- 


I I "H" or "L" invalid Data 
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DESCRIPTION 


Address Inputs: 

A total of twenty binary input address 
bits are required to decode any one of 
the 1,048,576 storage cells within the 
MB81C1001. Ten row address bits 
are established on the address input pins 
(Aq to Ag) and latched with the Row 
Address Strobe (RAS). The ten column 
address bits are established on the 
address input pin (Aq to Ag) and 
latched with the Column Address 
Strobe (CAS). All row and column 
addresses must be stable on or before 
the falling edge of RAS and CAS, 
respectively. Since the flow through 
type address latches are used, address 
information at address pins are auto¬ 
matically latched as column address 

after tpj^H ('^‘n) -t- tj. 

Therefore, to get valid data within 
tRAC' 'S necessary to apply column 

address within tp ad 

tpAD ^ tRAD (max), access time is 
tcAC O'" ^AA whichever occure later. 

Write Enable: 

Read or Write cycle is selected with 
the WE inputs. A high on WE selects 
read cycle and low selects write cycle. 
Data input is Ignored during read cycle. 
Data output is high impedance state 
during write cycle. 

Data Input: 

Data is written into the MB81C1001 
during write or read-rnodify-write cycle. 
The input data is strobed and latched 
by the later falling edge of CAS or WE. 
In an early write cycle, data input is 
strobed by CAS, and set up and hold 
times are referenced to CAS. In a 
delayed write or read-modify-write 
cycle. We is set low after CAS. Thus, 
data Input is strobed by WE, and set 
up and hold times are referenced to 

We. 

Data Output: 

The output buffer is three state TTL 
compatible with a fan out of two 
standard TTL loads. Data out has the 
same porality as data in. The output 
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is high impedance state until CAS is 
brought low. In a read or read-modify- 
write cycle, the output becomes valid 
after tpAc the falling edge of CAS 
when tpcD (max) is satisfied or after 
tcAC when tpco is longer than tpcD 
(max). The data output remains valid 
until CAS returns to high with top 
and becomes high impedance state 
after toFF- an early write cycle, 
the output buffer is high impedance 
state during the entire cycle. In a 
delayed write cycle, if tpvvD o'" ^cWd 
is less than tpvvD (min) or tcvvD (min), 
the output is invalid. 

Read Cycle: 

The read cycle is executed by keeping 
both RAS and CAS “L” and keeping 
WE "H" through-out the cycle. The row 
and column addresses are latched with 
RAS and CAS, respectively. The data 
output is remain valid with CAS “L", 
i.e., if CAS goes “H", the data becomes 
invalid with top. During read cycle, 
the D|n pin Is "Don't Care". The access 
time is determined by RAS (tRAc)^ 
CAS (tcAc)» Column address input 
(tAA^‘ ^RCD (^^^ CAS delay 
time) is greater than the specification, 
the access time is tcAc- ^rad 'S 
greater than the specification, the access 
timeistAA- 

Write Cycle: 

The write cycle is executed by the same 
manner as read cycle except for the 
state of WE and D|m pin. The data on 
D,n pin is latched with the later falling 
edge of CAS or WE and written into 
memory. In addition, during write 
cycle, tRWL» fcwL and tRAL must be 
satisfied the specifications. 

Read-Modify-Write Cycle:; 

The read-modify-write cycle is executed 
by changing WE high to low after the 
data appears at the Dqut pm. After 
the current data is read out, modified 
data can be re-written into the same 
address quickly. 


Nibble Read/Write Cycle: 

Nibble mode allows high speed serial 
read, write, or read-modify-write access 
of 2, 3, or 4 bits of data. The bits of 
data that may be accessed during nibble 
mode are determined by the 9 row and 
9 column addresses. The 2 bits of 
addresses (RA9 and CA9) are used to 
select one of four nibble bits for Initial 
access. After the first bits is accessed by 
normal mode, the remaining nibble bits 
can be accessed by toggling CAS "H" 
then "L". Toggling CAS causes RA9 
and CA9 to be incremented internally 
while all other address bits are held 
constant and makes the next nibble bit 
available for access. 

Refer to the table 1 for nibble mode 
address sequence. 

If more than four bits are accessed 
during nibble mode, the address se¬ 
quence will begin to repeat. 

Nibble Mode Read-Mpdify-Write Cycle: 

The read-modify-write cycle can be used 
during nibble mode as well as normal 
mode operation. During the nibble 
mode, all combinations of read, write, 
and read-modify-write cycle can be 
applied as well as normal mode opera¬ 
tion. 

Refresh: 

The refresh of DRAM is executed by 
normal read, write or read-modify-write 
cycle, I.e., the cells on the one row line 
are refreshed by executing one of three 
cycles. 1024 row address must be re¬ 
freshed every 8.2 ms period. During the 
refresh cycle, the cell data connected to 
the selected row are sent to sense 
amplifier and re-write to the cell. The 
MB81C10001 also has three types of 
refresh modes, RAS-Only refresh, CAS- 
before-RAS refresh, and Hidden refresh. 
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1. RAS-Only Refresh; 

The RAS-Only refresh is executed by 
keeping RAS “L" and keeping CAS 
"H" through the cycle. The row 
address to be refreshed is latched 
with the falling edge of RAS. During 
RAS-Only refresh, the Dqut 's 
kept high impedance state. 


2. CAS-before-RAS Refresh; 

The CAS-before-RAS refresh is ex¬ 
ecuted by bringing CAS '"L" before 
RAS. By this timing combination, 
the MB81C1001 executes CAS- 
before-RAS refresh. The row address 
input is not necessary because It is 
generated internally. 


3. Hidden Refresh; 

The Hidden refresh is executed by 
keeping CAS "L" to next cycle, 
i.e., the output data at previous 
cycle is kept during next refresh 
cycle. Since the CAS Is kept low 
continuousely from previous cycle, 
followed refresh cycle should be 
CAS-before-RAS refresh. 


Table 1 - NIBBLE MODE ADDRESS SEQUENCE 


Sequence 

Mode 

Nibble 

bit 

RAg 

Row address 
(As Aq ) 

CAg 

Column address 
(Ag ~ Aq ) 



Normal 

1 

0 

101010100 

0 

101010100 

Input address 

Toggle CAS 

Nibble 

2 

1 

101010100 

0 

101010100 

Generated 

Internally 

Toggle CAS 

Nibble 

3 

0 

101010100 

1 

101010100 

Toggle CAS 

Nibble 

4 

1 

101010100 

1 

101010100 

Toggle CAS 

Nibble 

1 

0 

101010100 

0 

101010100 

Sequence repeats 
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PACKAGE DIMENSIONS 

(Suffix: -P) ____ 

18 LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No : DIP-18P-M04) 
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PACKAGE DIMENSIONS 

(Suffix: -PJ) 


PIN ASSIGNMENT 

D|n C 


3Vss 

WE C 


3 Dqut 

RASC 


3 ^ 

TE* C 


] NC. 

NC. C 


D Ag 


TOP 



VIEW 


AqC 


3A8 

Ai C 


3A7 

A 2 C 


3 Ag 

AsC 


3 As 

VccC 


3 A 4 


26-LEAD PLASTIC LEADED CHIP CARRIER 



NOTE: 1. *: This dimension includes resin protrusion. (Each side: .006(0.15)MAX) 


2. Although this package has 20 leads only, its pin positions are the same as that of 26-lead package. 

Foot-print compatible with "SOJ-26", LCC-26C-A01) Dimensions in 

© 1988 FUJITSU LIMITED C26003S-6C inches (millimeters) 
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PACKAGE DIMENSIONS 

(Suffix: -C) 



18-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-18C-A01) 



.900+.010 
(22.86±0.25) 


-.010 .300±.010 
(7 45+0.20) (7.62±0.25) 



-.055(1.40)MAX 



. 100±.010 

(2.5410.25) ' 


200(5.08)MAX 


134^*®^® (3 4n+0'41\ 
•^‘^^-.014 ‘^•^0_Q 3g) 


, 032(p.8 1_) .0351.015 

ref (0.8910.38) 


.800(20.32)REF 

.0501.010 

(1.2710.25) 

D1987 FUJITSU LIMITED D18014S-4C 


-.003 ^^-^-0.08' 


Dimensions in 
inches (millimeters) 
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CMOS 1,048,576 BIT 
STATIC COLUMN 
DYNAMIC RAM 


MB81C1002-85 
MB81C1002-10 
MB81C1002-12 


December 1988 
Edition 1.0 


CMOS 1,048576 X 1 BIT Static Column Mode Dynamic RAM 

The Fujitsu MB81C1002 Is CMOS fully decoded dynamic RAM organized as 1,048,576 
words X 1 bit. The MB81C1002 has been designed for mainframe memories, buffer 
memories, and video Image memories requiring high speed, high-band width output with 
low power dissipation, as well as for memory systems of handheld computers which 
need very low power dissipation. 

Fujitsu’s advanced three-dimensional stacked capacitor cell technology makes the 
MB81C1002 High a-ray soft error Immunity and long refresh time. 

The CMOS circuits can be used as peripheral circuits. In addition, low power dissipation 
and high speed operation are realized. 

The CMOS standby current is about one-fifth that of the conventional NMOS DRAM, so 
large-capacity memory systems shuch as semiconductor disks with less power and 
battery backup becomes possible, i.e., low standby current makes the RAM applicable 
as non-volatile memories. 


PRODUCT LINE & FEATURES 


Parameter 


ME61Cl<ll02-t0 

MB61C1002-.12 

Row Access Time 

85ns max. 

100ns max. 

120ns max. 

Random Cycle Time 

160ns min. 

180ns min. 

210ns min. 

Column Address Time 

50ns max. 

50ns max. 

60ns max. 

Column Access Time 

25n8 max. 

30ns max. 

35n8 max. 

Static Column Mode 

Cycle Time 

55ns min. 

55ns min. 

65ns min. 

Low Power Dissipation 

• Operating current 

• Standby current 

358mWmax. 

330rhW max. 

275mW max. 

IlmWmax. (TTL level) /5.5mW max. (CMOS level)I 


• 1,048,576 words x 1 bit organization 

• Silicon gate, CMOS, 3D-Stacked 
Capacitor Ceil 

• All Input and output are TTL compatible 

• 512 refresh cycles every 8.2 ms 


• Common I/O capability by using early write 

• RAS only, CAS-before-RAS, or Hidden 
Refresh 

^ Static column Mode, Read-Modify-Write 
capacity 

^ On chip substrate bias generator for high 
performance 


DIP-18P-M04 


DIP-18C-A01 


LCC-26P-M01 


ZIP-20P-M02 


This device contains circuitry to protect the 
Inputs against damage due to high static 
voitages or eiectric fields. However, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this nigh Impedance 
circuit. __ 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


Parameter 

symbol 

V*l«» 


Voltage at any pin relative to VSS 

V|N. VoUT 

-1 to +7 

V 

Voltage of Vcc supply relative to VSS 

Vcc 

-1 to +7 

V 

Power Dissipation 

PD 

1.0 

w 

Short Circuit Output Current 

_ 

50 

mA 

Storage Temperature 

Ceramic 

Tstg 

-55 to +150 

®C 

Plastic 

-55 to +125 


NOTE: Permanent device damage may occur if the above Absolute Maximum 
Ratings are exceeded. Functional operation should be restricted to the 
conditions as detailed in the operational sections of this data sheet. Exposure 
to absolute maximum rating conditions for extended periods may affect 
device reliability. 


Copyright ©1988 by FUJITSU LIMITED 
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FUJITSU MB81 Cl 002-10 
wammm MB 8 IC 1002-12 



CAPACITANCE (Ta= 25'>C, f * 1 MHz) 


Par^m^ter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance, AO to A9, Din 

C|N1 

. . — ■ 

6 

PF 

input Capacitance, RAS, CAS, WE 



5 


Output Capacitance, D OUT 

CoUT 

— 

5 

pF 
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IVIB81 Cl 002-85 
MB81 Cl 002-10 
MB81C1002-12 



PIN ASSIGNMENTS AND DESCRIPTIONS 


18-Pln DIP: 

(TOP VIEW) 


26-Pin SOJ: 

(TOP VIEW) 



DIN 

WE 

RAS 

NC. 

TE' 


A2 

A 3 



1 

26 

2 

25 

3 

24 

4 

23 

5 

22 

9 

18 

10 

17 

11 

16 

12 

15 

13 

14 


P Vss 
Pout 

] CAS 
] NC. 

3 A 9 


P A, 


P A e 


WE TE' NC. Ai 


/ 2 4 “ sH 10H i 2 >“ 14“ leH isrt 20 “ \ 

h^llTTlJiTT±lTTllri±lTl±lTXllTTldT%llTTli=^ 

\1L! 3t-i SU 7U 9L! lll-i l3!-i i5Lj 17U l9Li / 


A 9 Pout •^n Ras nc. a q 


^2 Vcc A 5 A 7 


^ Designator 

Function 

D|N 

Data input. 

Dqut 

Data Output. 


Write Enable. 

RAS 

Row address strobe. 

NC 

No connection. 

AO to A9 

Address inputs. 

VCC 

+5 volt power supply. 

TE 

Test Enable (will be available). 

C^ 

Column address strobe. 

VSS 

Circuit ground. 


RECOMMENDED OPERATING CONDITIONS 


(All voltages referenced to ground; Ta s 0°C to 70°C) 


Parameter 

symbol 

mn 

Typ 

Max 

unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

VSS 

0 

0 

0 

Input High Voltage, all inputs 

VIH 

2.4 

- 

6.5 

V 

input Low Voltage, all inputs 

VIL 

-2.0 

- 

0.8 

V 


Note: Undershoots of up to -2.0 volts with a pulse width not exceeding 20ns are acceptable. 
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FUNCTIONAL OPERATION 

ADDRESS INPUTS 

Twenty input bits are required to decode any one of 1,048,576 ceii addresses in the memory matrix. Since oniy ten address bits 
are avaiiabie, the coiumn and row inputs are separateiy strobed by dAS and RAS as shown in Figure 1. First, nine row address 
bits are input on pins A0-through-A9 and latched with the row address strobe (RAS) then, ten coiumn address bits are input and 
latched with the column address strobe (CAS). Both row and column addresses must be stable on or before the falling edge of 
dA^ and rAS , respectively. The address latches are of the flow-through type; thus, address information appearing after tRAH 
(mln)+ tjls automatically treated as the cclumn address. 


WRITE ENABLE 

The read or write mode is determined by the logic state cf ^ . When ^ is active Low, a write cycle is initiated; when WE is 
High, a read cycle is selected. During the read mode, Input data is ignored. 


DATA INPUT 

Data is written into the MB81C1002 during write or read-modify-write cycle. The Input data is strcbed and latched by the later 
falling edge of or WE . In an early write cycle, data input is strobed by cAl^ , and set up and hold times are referenced to 
In a delayed write or read-modify-write cycle, 'Wl Is set low after CAS. Thus, data input is strobed by WE , and set up 
and hold times are referenced to/WS. 


DATA OUTPUT 

The three-state buffers are TTL compatible with a fanout of two TTL loads. Polarity of the output data is identical to that of the 
input; the output buffers remain in the high-impedance state until the coiumn address strobe goes Low. When a read or 
read-modify-write cycle is executed, valid cutputs are cbtained under the following conditions: 

tRAC: from the failing edge of RAS when tRco (max) Is satisfied. 

tCAC : from the falling edge of CAs when tRCD is greater than tRCD (max). 

tAA : from coiumn address input when tRAD is greater then tRAD (max). 

STATIC COLUMN MODE OF OPERATION 

The static column mode operation allows continuous read, write, or read-modify-write cycle within a row by applying new column 
address. In the static coiumn mode, RAS can be kept low throughout static column mode operation. The following four cycles 
are allowed in the static column mode. 
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FUJITSU 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 



symbot 

Conditfdtta 

Virtue* 

um 

Miff 


Max 

Output high voltage 

^OH 

lOH = -5 mA 

2.4 

— 


V 

Output low voltage 

VoL 

lOL = 4.2 mA 

— 

— 

0.4 

input leakage current (any input) 

■ 

OV ^ VIN ^ 5.5V; 
4.5V VCC<5.5V; 

VSS=0V;AII other pins 
under test =0V 

-10 

- 

10 


Output leakage current 

•o(L) 

OV <VOUT<5.5V; 
Data out disabled 

-10 

- 

10 

Operating current 
(Average pcwer 
supply current) 

MB81 Cl 002-85 

ICCi 

(Note) 

RAS & CAS cycling; 

<RC = 

- 

- 

65 

mA 

MB81C1002-10 

60 


50 

Standby current 
(Power supply 
current) 

TTL level 

ICC 2 

^=CAS=VIH 

- 

- 

2.0 

mA 

CMOS level 

^=CAS^VCC- 0 . 2 V 

1,0 

Refresh current 
#1 (Average pcwer 
supply current) 

MB81C1002-85 

ICC 3 

(Note) 


- 

- 

60 

mA 

MB81C1002-10 

C^=VIH,'i^ 
cycling; t^c = 

55 

MB81C1002-12 

45 

Static column mode 

current 

MB81 Cl 002-85 

ICC 4 

(Note) 


- 

- 

30 

mA 

MB81C1002-10 

RAS = CAS =VIL 
cycling; tsc = min 

30 

MB81C1002-12 

23 

Refresh current 
#2 (Average power 
supply current) 

MB81 Cl 002-85 

ICC 5 

(Note) 

RAS cycling; 

CAS-before-RAS; 
tRc “ min 

- 

- 

60 

mA 

MB81 Cl 002-10 

55 

MB81C1002-12 

45 


Note: ICC depends on output load conditions, Input levels, and cycle rates; the value of ICC Is also a function of the input low 
voltage level with VILD -^-O.SV. All specified values are measured with the output open. 
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AC CHARACTERISTICS 


(At recommended operating conditions unless otherwise noted.) Notes 1, 2, 3 
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AC CHARACTERISTICS (Continued) 

(At recommended operating conditions unley otherwise noted.) Notes 1, 2^ 3 


Hi>> 








Min 


Mm 






mi 


34 


RAS to WE Delay Time 


tp 


85 


100 


120 


CAS to WE Delay Time 


25 


30 


35 


Column Address to WE Delay Time 


50 


50 


60 


RAS Precharge Time to CAS 

Active Time (Refresh Cycles) 


tRPC 


CAS S et Up Time for CAS-before 
-RaS Refresh 


tcsR 


CAS H old Time for CAS-before 
- RaS Refresh 


t CHR 


15 


15 


20 


Access Time from CAS 
(Counter Test Cycle) 


tCAT 


50 


50 


60 


Static Column Mode Read/Write 
Cycle Time _ 


t 8C 


55 


55 


65 


Static Column Mode Read-Modlfy- 
Wrlte Cycle Time 


t SRWC 


115 


Static Column Mode CAS Precharge 
Time____ 


t CP 


15 


15 


15 


Access Time Relative to Last Write 


t ALW 


90 


90 


110 


Access Time from WE Precharge 


t WPA 


30 


30 


35 


Output Hold Time for Column Address 
Change__ 


10 


10 


10 


Write Latched Data Hold Time 


twOH 


Column Addre ss Ho ld Time 
Referenced to RAS Rising Time 


15 


15 


15 


Last Write to Column Address 
Delay Time 


t LWAD 


25 


40 


25 


40 


30 


50 


Column Address Hold Time 
Referenced to Last Write 


t/ 


83 


95 


120 


RAS to Second Write Delay Time 


85 


100 


120 


WE Inactive Time 


15 


15 


20 


62 


Write Set Up Time for Output 
Disable 


Write Hold Time for Output Disable 


0 


ns 
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Notes: 

1. An Initial pause ( rA^=CAs=VIH) of 200|X8 is required 
after power-up followed by any 8 "RXS-only cycles 
before proper device operation is achieved. In case of 
using Intern al re fresh counter, a minimum of 8 
CA^-before-RAS Initialization cycles Instead of 8 f^A§ 
cycles are required. 

2. AC characteristics assume tj = 5ns 

3. ViH (min) and Vil (max) are reference levels for 
measuring timing of input signals. Also, transition times 
are measured between ViH (min) and ViL (max). 

4. Assumes that tpcD^ Ircd (max), and tRAD^tpAD 
(max). If tRCD (dr tpAd) Is greater than the maximum 
recommended value shown in this table, tpAC will be 
increased by the amount that tpco (or tpAo) exceeds 
the vaiue shown. Refer to Fig. 2 and 3. 

5. Assumes that write cycle only. 

6. If tRAD^ tRAD (max), access time is Iaa . 

7. Measured with a load equivalent to two TTL loads and 
100 pF. 

8. toFP is specified that output buffer change to high 
impedance state. 

9. Operation within the tpco (max) limit insures that tpAC 
(max) can be met. tpcD (max) is specified as a 
reference point only; If Ircd Is greater than the specified 
tRCD (max) limit, access time is controlled exclusively 
by tcACor t aa . 

10. tRCD (min) = tRAH (min)+ 2t t + Iasc (min). 

11. Operation within the tpAD (max) limit insures that tpAC 
(max) can be met. Irad (max) is specified as a 
reference point only; if tpAD is greater than the specified 
tRAD (max) limit, access time is controlled exclusively 
by tcAcor tAA . 


12. Either Irrh or tpcH must be satisfied for a read cycle. 

13. tcwb, tRWD and tAWD are not a restrictive operating 
parameter. They are included In the data sheet as an 
electrical characteristic only. If tcwD^tcwD (min), 
tRWD ^ tRWD (min), and tAWD ^ tAWD (min), the cycle 
is a read modify-write cycle and data from the selected 
cell will apper at the Dout pin. 

If neither of the above conditions is satisfied, the cycle is 
a delayed write cycle and Invalid data will appear the 
Dour pin, and write operatipn can be executed by 
satisfying tRWL, tcwL, and tRAL specifications, 

14. Assumes that tLWAD^tLWAD (max). If tLWAD is 
greater than the maximum recommended value shown 
in this table, tAWL will be increased by the amount that 
tLWAD exceeds the value shown. 

15. tAHR is specified to latch column address by the rising 
edge of RAS. 

16. Operation within the tLWAD (max) limit insures that tAWL 
(max) can be met. tLWAD(max) is specified as a 
reference point only; If tLWAD Is greater than the 
specified Ilwad (max) limit, then access time is 
controlled by tAA. 

17. tLWAD (min) = tcAH (min) + tT (tT=5ns). 

18. tws, twH and tRWD are specified as a reference point 
only. If tws ^ tws(mln) and twH^ tWH(mln), the data 
output pin will remain High-Z state through entire cycle. 
If It tRWD ^ tRWD (min), the data output will contain data 
read from the selected cell. 

19. Assumes that CAS -before- RAS refresh, GAS-be- 
fore-RAS refresh cdunter test cycle only 
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FUNCTIONAL TRUTH TABLE 


Operation 


Clock ^npxit 


Aokfrooc Input \ t 





Static Column Mode 
Write Cycle 


Static Column Mode 
Read-Modlfy-Wrlte Cycle 


Static Column Mode 
Mixed Cycle 


RAS-only 
Refresh Cycle 


CAS-before-RAS 
Refresh Cycle 


Hidden Refresh 
Cycle 


X : “H" or "L” 

*1: If tws < tws (min) and tWH < tWH (min), the data output become Invalid. 
*2: After first cycle, row address Is not necessary. 
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TIMING DIAGRAMS 


Fig. 4 - READ CYCLE 



*1: If tRAD^ tRAD (max), access time Is tCAC or tAA whichever occur later. |jH||| “ h " or " l ” 


DESCRIPTION 

The read cycle Is executed by kee ping both RAS and CAS “L" and keeping WE “H" through out t he cy cle. The row and 
column addresses are latched with RAS and CAS, respectively. The data output remain valid with CAS “L", I.e., If CAS 
goes “H”, t he da ta becomes Invalid with tOH. During read cycle, the D IN pin Is “H" or “L". The acces time Is determined by 
RAS(tRAC), CAS{tCAC), or Column address Input(tAA). If tRCD (RAS to CAS delay time) Is greater than the specification, 
the access time Is tCAC or tAA whichever occur later. 
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Fig. 7 - STATIC COLUMN MODE READ CYCLE 
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Fig. 8 - STATIC COLUMN MODE WRITE CYCLE 




AO to A9 

VlL- 


* 

- ROW *^ii 

ii|\f COLUMN 

Y COLUMN 



r ADDR. -/vi 

^ ADDRESS 1 A 

A ADDRESS 2 Ai 

iPiii 


DIN VlH- 
VlL- 



■ 


COLUMN 
ADDRESS N 


tASC « tWH ♦ ♦ tWS 

L_ 

U— tCWL - 

h- tWP I 

. tWCH 



DOUT VOH- 
VOL- 


*1: If tws> tws (min) and twH> twH (min), Dour is hIgh-Z. 
DESCRIPTION 


In a static column mode write cycle, the data is written into the cell triggered by the later falling edge of CAS or WE. If both 
tws and tWH are greater than their minimum limits, the data output pin is kept high impedance state through the static 
column mode write cycle. 
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Fig. 10 - STATIC COLUMN MODE MIXED CYCLE *1 


Din Vih- 
ViL- 


Dout Voh- 
VOL- 



tCP 

tCAS 

tCAS 

r T 




I ^ tLWAD*2 — H 

•r—* II il 

tRAD --- tAHLW 


- tRSH - 

- tCAS 


viH— m 

^ ROW -ta 

i!kf COLUMN •' 


Ikr COLUMN 

r COLUMN 


viL— II 

lAiDDRjfe 

ADDRESS 2 -i 


^DDRESS2A > 

y ADDRESS N 



“ tCAH 
■ tCWL —I 
tWP 



‘ HIGH-Z^—— 
WRITE CYCLE 


READ CYCLE 


READ-MODIFY-WRITE CYCLE 


*1; This Is an example of static column mode mixed cycle. I" ■"""I „ „ „ „ 

*2; If tLWAD Is satisfied Its mln/max yalue, tALW = tsc (min) + tAA (max) I i ^ 

DESCRIPTION 

In the static column mode, read, write, and read-modify-write cycles can be mixed in any order. 

In the next read cycle of static column mode write cycle or read-modlfy-wrlte cycle, the access time Is determined by the 
following conditions. _ _ 

1 . tALW from the falling edge of WE or CAS at previous write cycle. 

2. tAA from the column address inputs. 

3. twPA from the rising edge of WE at the read cycle. 

4. tCAC from the falling edoe of CAS. _ 
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Fig. 11 - RAS-ONLY REFRESH CYCLE 
NOTE: A9, WE, DIN = “ H ” or “ L ” 


HiSs w , 
Yl 


Ao to As Y|h — 


CX5 > — 

V|L — 


Dout 

VoL — 



DESCRIPTION 

Refresh of RAM memory cells Is accomplished by performing a read, a w rite, or a read-mo dify-w rite cy cle at each of 512 
row addresses every 8.2-mllllseconds. Three refresh modes are available: ftA^-only refresh, 6A§-before-I^A$ refresh, and 
hidden refresh. 

f^A^-only refresh Is performe d by k eeping hA§ L ow and Sa§ High throughout the cycle; the row address to be refreshed Is 
latched on the falling edge of RA^. During ^^AS-only refresh. Dour pin is kept in a high-impedance state. 


Fig. 12 - CAS-BEFORE-RAS REFRESH CYCLE 
NOTE: AO to A9, WE. DIN = " H ” or “ L ” 


tCSR 

■ tCPN -►I H-^ ^ tCHR H 


^ Vqh —“ 
Dout Vql — ‘ 


DESCRIPTION 


cA^-before-ftA^i refresh is an cn-chip refresh cap ability that eliminates the need for external refresh addresses. If dAs is 
held Low for the specified setup time (tcsR) before RAS goes Low, the on-chip refresh control clock generators and refresh 
address counter are enabled. An Internal refre sh op eration auto matically occurs and the refresh address counter is 
internally Incremented In preparation for the next dJAS-before-ftAS refresh operation. 
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DESCRIPTION I I “H"or-L" 

A hid den refresh cycl e may be performed while maintaining the latest valid data at the output by extending the active time of 
(bAS and cycling ^aS. The refresh row address is provided by the on-chip refresh address counter. This eliminates the need 
for the external row address that is required by DRAMs that do not have cA$-before-RA$ refresh capability. 
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Fig. 14 - CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE 


RAS V„ 



—— Y)h 

WE 
(Read) 


Ao to A9 V|h - 

(Write) Yl • 


WE XiH — 

(Write) V,L — 


tRCsH-H Y*- tCWD • 




VALID DATA 


DESCRIPTION I—J 

A special timin g seq uence u sing the 6A^-before-I^AS refresh coun ter test cycle provides a convenient method to verify the 
functionality of C AS-be fore-f^A^ refresh circuitry. If, after a <bAS-before-ftA$ refresh cycle. CAS makes a transition from 
High to Lovi^ while Ra^ is held Low, read and write operations are enabled as shown above. Row and column addresses are 
defined as follows: 

Row Address: Bits AO through A9 are defined by the on-chIp refresh counter. _ 

Column Address: Bits AO through A9 are defined by latching levels on A0-A9 at the second falling edge of CAS. 

The (l;AS-before-hA^ Counter Test Cycle Is designed for use with the following pro cedur es: 

1) Initialize the Internal refresh address counter by using eight CA^-before-RAS refresh cycles. 

2) Use the same column address throughout the test. 

3) Write zeroes (Os) to all 512 row addresses at the same column address by using normal early write cycles. 

4) Read zeroes written in procedure 3 and check; simultaneously write ones (Is) to the same addresses by using 
Internal refresh counter test read-write cycles. Repeat this procedure 512 times with addresses generated by 
the internal refresh address counter. 

5) Read and check data written in procedure 4 by using normal read cycle for all 512 memory locations. 

6) Complement test pattern and repeat procedures 3, 4, and 5. 
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PACKAGE DIMENSIONS 

(Suffix; -P) _ 


18-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-18P-M04)) 





MB81C1002-85 
MB81C1002-10 
MB81C1002-12 

naiiH 

PACKAGE DIMENSIONS (Continued) 

(Suffix: -C) 





18-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-18C-A01) 
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PACKAGE DIMENSIONS (Continued) 

(Suffix: -PJ) 

26~LEAD PLASTIC LEADED CHIP CARRIER (SOJ-26) 
(CASE No.: LCC-26P->M01) 
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TujiTsfr 


PACKAGE DIMENSIONS (Continued) 

(Suffix: -PSZ) 


20-LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE 
(CASE No.: ZIP-20P-M02) 


The information contained in this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks claimed 
by Fujitsu. Circuit diagrams utilizing Fujitsu products are Included as a 
means of illustrating typical applications. Complete information sufficient 


for construction purposes Is not necessarily given. The information 
contained in this document has been carefully checked and is believed to 
be reliable. However, Fujitsu assumes no responsibility for inaccuracies. 
Fujitsu reserves the right to change products or specifications without 
notice. 
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CMOS 1048576 BIT 
SERIAL ACCESS 
DYNAMIC RAM 


CMOS 1,048,576 x 1 BIT 
SERIAL ACCESS MODE DYNAMIC RAM 

The Fujitsu MB81C1003 is CMOS fully decoded dynamic RAM organized as 
1,048,576 words x 1 bit. The MB81C1003 has been designed for mainframe 
memories, buffer memories, and video image memories requiring highspeed, 
high-band width output with low power dissipation, as well as for memory 
systems of handheld computers which need very lower power dissipation. 

Fujitsu's advanced three-dimensional stacked capacitor cell technology makes 
the MB81C1003 high a-ray soft error immunity and long refresh time. 

Since the CMOS circuits are used for peripheral circuits, low power dissipation 
and high speed operation are realized. 

The CMOS standby current is about one fifth that of the conventional NMOS 
DRAM, so large capacity memory systems with less power and battery backup 
becomes possible, i.e., low standby current makes the RAM applicable as non¬ 
volatile memories. 






October 1988 
Edition 1.0 


• 1,048,576 X 1 CMOS DRAM, 18- 
pin DIP, 26-pin SOJ, and 20-pin 
ZIP 

• Silicon gate, CMOS, 3D-Stacked 
Capacitor Cell 

• Row Access Time (tpAc)/ 

85 ns max. (MB81C1003-85) 
100 ns max. (MB81C1003-10) 
120 ns max. {MB81C1003-12) 

• Random Cycle Time (tpc 

160 ns min. (MB81C1003-85) 
180 ns min. {MB81C1003-10) 
210 ns min. {MB81C1003-12) 

• Column Access Time (tcAc)» 

25 ns max. {MB81 Cl003-85) 
30 ns max. (MB81C1003-10) 
35 ns max. {MB81C1003-12) 


• Serial Access Mode Cycle Time {Isa), 

60 ns min. (MB81C1003-85) 

60 ns min. (MB81C1003-10) 

70 ns min. (MB81C1003-12) 

• Single 5V±10% Supply 

• Low Power Dissipation 

358mWmax. (MB81C1003-85) 
330mW max. (MB81C1003-10) 
275mW max. (MB81C1003-12) 

11 mW max. (TTL level input) 

5.5 mW max.(CMOS level input) 

• 512 refresh cycles every 8.2 ms 

• RAS-only, CAS-before-RAS, or 
Hidden Refresh 

• Early Write and Delayed Write 

• Common I/O capability by using 
early write 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


_ Rating _ 

Voltage on Any Pin Relative to Vss 
Voltage on Vqc Relative to Vss 

Ceramic 

Storage Temperature - 

Plastic 

Power Dissipation 

Short Circuit Output Current 


Symbol 
V|N> Vqut 
Vcc 


Value 
-1 to -h 7 
-1 to+7 
-55 to +150 
-55 to+125~ 
1.0 
50 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



PLASTIC PACKAGE 
DiP-18P-M04 



PLASTIC PACKAGE 
LCC-26P-M01 



PLASTIC PACKAGE 
ZIP-20P-M02 
DiP-18C-A01: See Page 16 


PIN 

ASSIGNMENT 

DinC 

, ^ ,s 

D Vss 


2 17 

□ Dout 


3 16 

□ CAS 

TE-C 

AoC 

AlC 

4 15 

5 14 
VIEW 

6 13 

Z] Ag 

□ As 

□ A7 

A^c: 

7 12 

□ As 

A3C: 

8 11 

□ As 

VccC 

9 10 

□ A4 

*: Test Enable (will be available) 

Pin Assignment 

For SOJ: See Page 14 

Pin Assignment 

For ZIP: See Page 15 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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RECOMMENDED OPERATING CONDITIONS 


(Referenced to Vss) 


Parameter 

Symbol 

Value 

Unit 

Operating 

Temperature 

Min 

Typ 

Max 

Supply Voltage 

Vec 

4.5 

5.0 

5.5 

V 

0°C to +70°C 

Vss 

0 

0 

0 

Input High Voltage, All inputs 

V,H 

2.4 

- 

6.5 

V 

Input Low Voltage, All inputs 

V,L 

-2.0 

- 

0.8 

V 


DC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted) 


Parameter 

Conditions 

Symbol 

Values 

Unit 

Min 

Max 

Operating Current* 
(Average power 
supply current) 

MB81 Cl 003-85 

RAS & CAS cycling; 
tRc “ 

•cci 

- 

65 

mA 

MB81C1003-10 

- 

60 

MB81C1003-12 

- 

50 

Standby Current 
(Power supply 
current) 

TTL level 

R^ = ^=V,h 

•cc 2 

- 

2.0 

mA 

CMOS level 

^ = Vcc-0.2V 

- 

1.0 

Refresh Current 1 * 
(Average power 
supply current 

MB81 Cl 003-85 

V,H,^ 
cycling; tpc = min 

•cc3 

- 

60 

mA 

MB81C1003-10 

- 

55 

MB81C1003-12 

- 

45 

Serial Access Mode 
Current* 

MB81 Cl 003-85 

R^= V,L,C^ 
cycling; tg^ = min | 

•cc4 

- 

40 

mA 

MB81C1003-10 

- 

40 

MB81C1003-12 

- 

33 

Refresh Current 2* 
(Average power 
current) 

MB81 Cl 003-85 

RAS cycling, 
CAS-before-RAS; 
tRC ~ 

•cc5 

- 

60 

mA 

MB81C1003-10 

- 

55 

MB81C1003-12 

- 

45 

Input Leakage Current 

OV < V,,^ < 5.5V, 

4.5V g Vec < 5.5V, 

Vgg = OV; All other pins 
not under test = OV 

•|(L) 

-10 

10 

ma 

Output Leakage Current 

OV < VouT < 5.5V; 

Data out disabled 

•o(L) 

-10 

10 

Output High Voltage 

•oh = -5mA 

VoH 

2.4 

- 

V 

Output Low Voltage 

Iql = 4.2mA 

VoL 

- 

0.4 


NOTE: *; Ice depends on the output load conditions and cycle rate. The specified values are with the output open. 2.107 
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AC CHARACTERISTICS 


(At recommended operating conditions unless otherwise noted.) 


Notes 1,2,3 


No. 

Parameter 


Symbol 

MB81 Cl 003-85 

MB81C1003-10 

MB81C1003-12 

Unit 


Min 

Max 

Min 

Max 

Min 

Max 

1 

Time Between Refresh 

fREF 


8.2 


8.2 


8.2 

ms 

2 

Random Read/Write Cycle Time 

IrC 

160 


180 


210 


ns 

3 

Read-Modify-Write Cycle Time 

IrWC 

190 


210 


245 


ns 

4 

Access Time from RAS 

QB 

tRAC 


85 


100 


120 

ns 

5 

Access Time from CAS 

BB 

^CAC 


25 


30 


35 

ns 

6 

Access Time from Column 
Address 

QB 

Iaa 


50 


50 


60 

ns 

7 

Output Data Hold Time 

Iqh 

7 


7 


7 


ns 

8 

Output Buffer Turn On Delay Time 

Iqn 

5 


5 


5 


ns 

9 

Output Buffer Turn Off Delay 
Time 

□ 

^OFF 


25 


25 


25 

ns 

10 

Transition Tirne 

tT 

3 

50 

3 

50 

3 

50 

ns 

11 

RAS Precharge Time 

tRP 

65 


70 


80 


ns 

12 

RAS Pulse Width 

tRAS 

85 

100000 

100 

100000 

120 

100000 

ns 

13 

RAS Hold Time 

tRSH 

25 


30 


35 


ns 

14 

CAS to RAS Precharge Time 

^CRP 

0 


0 


0 


ns 

15 

RAS to CAS Delay Time 

□IB 

^RCD 

22 

60 

25 

70 

25 

85 

ns 

16 

CAS Pulse Width 

^CAS 

25 


30 


35 


ns 

17 

CAS Hold Time 

^CSH 

85 


100 


120 


ns 

18 

CAS Precharge Time (C-B-R Cycle) 

^CPN 

15 


15 


15 


ns 

19 

Row Address Set Up Time 

^ASR 

0 


0 


0 


ns 

20 

Row Address Hold Time 

tRAH 

12 


15 


15 


ns 

21 

Column Address Set Up Time 

Iasc 

0 


0 


0 


ns 

22 

Column Address Hold Time 

^CAH 

15 


15 


20 


ns 

23 

RAS to Column Address Delay 
Time 

Bl 

Irad 

17 

35 

r 

20 

50 

20 

60 

ns 

24 

Column Address to RAS Lead Time 

tRAL 

45 


50 


60 


ns 

25 

Read Command Set Up Time 

ircs 

0 


0 


0 


ns 

26 

Read Command Hold Time 
Referenced to RAS 

IB 

tRRH 

0 


0 


0 


ns 

27 

Read Command Hold Time 
Referenced to CAS 

IB 

tRCH 

0 


0 


0 


ns 

28 

Write Command Set Up Time 

Ip 

twcs 

0 


0 


0 


ns 

29 

Write Command Hold Time 

^WCH 

15 


15 


20 


ns 

30 

WE Pulse Width 

twp 

15 


15 


20 


ns 

31 

Write Command to RAS Lead Time 

fRWL 

25 


25 


30 


ns 

32 

Write Command to CAS Lead Time 

tcWL 

20 


20 


25 


ns 

33 

D||vj Set Up Time 

tDS 

0 


0 


0 


ns 
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AC CHARACTERISTICS (continued) 


(At recommended operating conditions unless otherwise noted.) 


Notes 1,2,3 


No. 

Parameter 

Symbol 

MB81 Cl 003-85 

MB81C1003-10 

MB81C1003-12 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

34 

□ in Hold Time 

fOH 

15 


15 


20 


ns 

35 

to Wb Delay Time IQ 

tRWD 

85 


100 


120 


ns 

36 

to WE Delay Time IQ 

fCWD 

25 


30 


35 


ns 

37 

Column Address to WE Dealy bm 

Time 

^AWD 

50 


50 


60 


ns 

38 

RAS Precharge Time to CAS 

Active Time (Refresh cycles) 

tRPC 

0 


0 


0 


ns 

39 

CAS Set Up Time for CAS-before- 
RAS Refresh 

^CSR 

0 


0 


0 


ns 

40 

CAS Hold Time for CAS-before- 
RAS Refresh 

tCHR 

15 


15 


20 


ns 

41 

Access Time from CAS 
(Counter Test Cycle) 

tCAT 


50 


50 


60 

ns 

50 

Serial Access Mode Read/Write 

Cycle Time 

^SA 

60 


60 


70 


ns 

51 

Serial Access Mode Read-Modify-Write 
Cycle Time 

fSARW 

85 


85 


100 


ns 

52 

Access Time from CAS mg mmg 

Precharge ■■ 

^SPA 


60 


60 


70 

ns 

53 

Serial Access Mode CAS Precharge Time 

tscp 

15 


15 


15 


ns 


NOTES: __ __ 

An initial pause (RAS = CAS = V|h ) of 200 /x s is required 
after power-up followed by any 8 RAS-only cycles 
before proper device operation is achieved. In case of 
using i ntern al refresh counter, a minimum of 8 CAS- 
before-RAS initialization cycles instead of 8 RAS cycles 
are required. 

AC characteristics assume ty = 5 ns. 

V|H (min) and V|l (max) are reference levels for meas¬ 
uring timing of input signals. Also, transition times are 
measured between V|h (min) and V||_ (max), 
mAssumes that tpco ^ ^rcd (rnax),tp^^Q ^ tRAD(*T^3x)- 
tRco (or tpAo) is greater than the maximum recom¬ 
mended value shown in this table, tpAcwill be increased 
by the amount that tpco (or tpAo ) exceeds the value 
_shown. Refer to Fig. 2 and 3. 

131 i'f fRCD ^ f^RCD (rnax), tpAO ^ ^rad (max), and 
^Asc ^ ^AA’^CAC'^T/ access time is tcAC- 
El if fRAD ^ fRAD (max) and tAsc ^ fAA'fcAC’fj^ access 
time is tAA- 

El Measured with a load equivalent to two TTL loads and 
100 pF. 

Isl toFF is specified that output buffer changes to high 
impedance state. 

El Operation within the tpco (max) limit insures that 
tRAc (max) can be met. tpco (max) is specified as a 
reference point only; if tpco is greater than the speci¬ 


fied tpcD (max) limit, access time is controlled exclu¬ 
sively by tcAC or tAA- 

D3 fRCD (min) = tRAH (min) + 2tT + tAsc (min), 
m Operation within the tpAo (max) limit insures that 
tpAc (max) can be met. tpAo (max) is specified as a 
reference point only; if Irad is greater than the speci¬ 
fied tpAD (max) limit, access time is controlled exclu¬ 
sively by tcAc or tAA- 

kkd Either tpRp or tpcH must be satisfied for a read cycle. 
lEi fwcs/ fcwD/ fRWD 3rid tAWD are not a restructive 
operating parameter. They are included in the data sheet 
as the electrical characteristics only. If twcs ^ ^vycs 
(min), the cycle is an early write cycle and Dout Pio 
will maintain high impedance state throughout the 
entire cycle. If tcwD ^ ^cwd (min), tpwD ^ tpwD 
(min), and tAwo ^ ^awd (min), the cycle is a read- 
modify-write cycle and data from the selected cell will 
appear at the Dqut Pm- 

If neither of the above conditions is satisfied, the cycle is 
a delayed write cycle and invalid data will appear at the 
Dqut pin, and write operation can be executed by 

_satisfing tpwL/ ^cwl^ ^ral specifications. 

m tsPA is access time from the selection of a new column 
address (that is caused by changing CAS from “L" to 
"H"). Therefore, if tscp is long, tsPA is longer than 

tsPA(max). _ _ _ 

Assu mes that CAS-before-RAS refresh, CAS-before- 
RAS refresh counter test cycle only. 
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FUNCTIONAL TRUTH TABLE 


Operation 

Mode 

Clock Input 

Address Input 

Data 

Refresh 

Note 

RAS 

CAS 

WE 

Row 

Column 

Input 

Output 

Standby 

H 

H 

X 

- 

- 

- 

High-Z 

- 


Read Cycle 

L 

L 

H 

Valid 

Valid 

- 

Valid 

o* 

^Rcs ^ fRcs (ftlin) 

Write Cycle 
(Early Write) 

L 

L 

L 

Valid 

Valid 

Valid 

High-Z 

o* 

fwcs ^fwcs (iTfiin) 

Read-Modify- 
Write Cycle 

L 

L 

H-^L 

Valid 

Valid 

x-> 

Valid 

Valid 

o. 

fcwD ^ fcwD (min) 

RAS-only 
Refresh Cycle 

L 

H 

X 

Valid 

- 

- 

HIgh-Z 

o 


CAS-before- 
RAS Refresh 

L 

L 

X 

- 

- 

- 

High-Z 

o 

fcsR ^ "^csR (min) 

Hidden 

Refresh Cycle 

H L 

L 

X 

- 

- 

- 

Valid 

o 

Previous data is kept. 


X; "H" or "L” 

* ; It is impossible in serial access mode. 
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Read-Write/Read-Modify-Write Cycle 


CAS 


ADDRESSES 


Dqut 



Serial Access Mode Read Cycle 
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Serial Access Mode Write Cycle (Early Write) 
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Hidden Refresh Cycle 


ADDRESSES 




I 


CAS-before-RAS Refresh Counter Test Cycle 


ADDRESSES 


WE ''IH- 
(Read) V|l- 


WE V,| 

(Read-Modify- .. 
/Vrite) 



I I "H" or "L" ^/\ Invalid Data 
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DESCRIPTION 


Address Inputs: 

A total of twenty binary input address 
bits are required to decode any one of 
the 1,048,576 storage cells within the 
IVIB81C1003. , Ten row address bits 
are established on the address input pins 
(Aq to Ag) and latched with the Row 
Address Strobe (RAS). The ten column 
address bits are established on the 
address input pin (Aq to Ag) and 
latched with the Column Address 
Strobe (CAS). All row and column 
addresses must be stable on or before 
the falling edge of RAS and CAS, 
respectively. Since the flow through 
type address latches are used, address 
information at address pins are auto¬ 
matically latched as column address 

after tRAH (min) + tj . 

Therefore, to get valid data within 
tRAC» it is necessary to apply column 

address within tRAD (fT>ax). 

If tRAD ^ tRAD (max), access time is 
tcAC O'' tAA whichever occure later. 

Write Enable: 

Read or Write cycle is selected with 
the We inputs. A high on WE selects 
read cycle and low selects write cycle. 
Data input is ignored during read cycle. 
Data output is high impedance state 
during write cycle. 

Data Input: 

Data is written into the MB81C1003 
during write or read-modify-write cycle. 
The input data Is strobed and latched 
by the later falling edge of CAS or WE. 
In an early write cycle, data Input is 
strobed by CAS, and set u p an d hold 
times are referenced to CAS. In a 
delayed write or read-modify-write 
cycle. We is set low after CAS. Thus, 
data input is strobed by WE, and set 
up and hold times are referenced to 

We. 

Data Output: 

The output buffer is three state TTL 
compatible with a fan out of two 
standard TTL loads. Data out has the 
same porality as data in. The output 


is high impedance state until CAS is 
brought low. In a read or read-modify- 
write cycle, the output becomes valid 
after tpAc from the falling edge of CAS 
when tpcD (max) is satisfied or after 
tcAC when tpco 'S longer than tRco 
(max). The data output remains valid 
until CAS returns to high with ton 
and becomes high impedance state 
after topp. \n an early write cycle, 
the output buffer is high impedance 
state during the entire cycle. In a 
delayed write cycle, if tRwo or tcwo 
is less than tRwo (min) or tcwo (min), 
the output is invalid. 

Read Cycle: 

The read cycle is executed by keeping 
both RAS and CAS “L" and keeping 
We "H” through-out the cycle. The row 
and column addresses are latched with 
RAS and CAS, respectively. The data 
output is remain valid with CAS "L", 
i.e., if CAS goes "H", the data becomes 
invalid with toH- During read cycle, 
the D|n pin is "Don't Care". The access 
time is determined by RAS (tRAc)» 
CAS (tcAc)» or Column address input 
(tAA^* 1-RCD (RAS to CAS delay 
time) is greater than the specification, 
the access time is tQAc- If ^rad 's 
greater than the specification, the access 
time is tAA- 

Write Cycle: 

The write cycle is executed by the same 
manner as read cycle except for the 
state of WE and D,n pin. The data on 
D,n pin is latched with the later falling 
edge of CAS or WE and written into 
memory. In addition, during write 
cycle, tRWL» tcwL, and tRAL must be? 
satisfied tne specifications. 

Read-Modify-Write Cycle: 

The read-modify-write cycle is executed 
by changing WE high to low after the 
data appears at the Dqut pm. After the 
current data is read out, modified data 
can be re-written into the same address 
quickjy. 


Serial Access Mode Read/Write Cycle: 
Serial Access mode allows high speed 
serial read, write or read-modify-write 
access of 2 to 1024 bits of data. The 
bits of data that may be accessed during 
serial access mode are determined by 
the 10 row addresses. The remaining 
10 bits of addresses (CAq to CAg) are 
used to select one of 1024 serieal access 
bits for initial access. After the first bits 
is accessed by normal mode, the remain¬ 
ing serial access bits can be accessed by 
toggl ing CAS "H" then "L", Toggling 
CAS causes CAq to CAg to be in¬ 
cremented internally while all other 
address bits are held constant and makes 
the next serial access bit available for 
access. 

Refer to the table 1 for serial access 
mode address sequence. 

If more than 1024 bits are accessed 
during serial access mode, the address 
sequence will begin to repeat. 

Serial Access Mode Read-Modify-Write 
Cycle: 

The read-modify-write cycle can be used 
during serial access mode as well as 
normal mode operation. During the 
serial access mode, all combinations of 
read, write, and read-modify-write cycle 
can be applied as well as normal mode 
operation. 

Refresh: 

The refresh of DRAM is executed by 
normal read, write or read-modify-write 
cycle, i.e., the cells on the one row line 
are refreshed by executing one of three 
cycles. 1024 row address must be re¬ 
freshed every 8.2 ms period. During the 
refresh cycle, the cell data connected to 
the selected row are sent to sense 
amplifier and re-write to the cell. The 
MB81C1003 also has three typ es of 
refresh modes, RAS-Only refresh, CAS- 
before-RAS refresh, and Hidden refresh. 
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1. RAS-Only Refresh; 

The RAS-Only refresh is executed by 
keeping RAS “L" and keeping CAS 
"H" through the cycle. The row 
address to be refreshed is latched 
with the falling edge of RAS. During 
RAS-Only refresh, the Dqut 'S 
kept high impedance state. 


2. CAS-before-RAS Refresh; 

The CAS-before-RAS refresh is ex¬ 
ecuted by bringing CAS "L" before 
RAS. By this timing combination, 
the MB81C1003 executes ^AS- 
before-RAS refresh. The row address 
input is not necessary because it is 
generated internally. 


3. Hidden Refresh; 

The Hidden refresh is executed by 
keeping CAS "L" to next cycle, 
i.e., the output data at previous 
cycle Is kept during next refresh 
cycle. Since the CAS is kept low 
continuousely from previous cycle, 
followed refresh cycle should be 
CAS-before-RAS refresh. 


Table 1 - SERIAL ACCESS MODE ADDRESS SEQUENCE 


Sequence 

Mode 

Serial access bit 

Row address (RA9'^RAo) 

Column address (CA9'^CAo) 




1 

0101010101 

0000000000 

Input address 

Toggle CAS 

Serial access 

2 

0101010101 

0000000001 

Generated 

Internally 

Toggle CAS 

Serial access 

3 

0101010101 

0000000010 






Toggle CAS 

Serial access 

1,023 

0101010101 

1111111110 

Toggle CAS 



0101010101 

1111111111 

Toggle CAS 

Serial access 

1 

0101010101 

0000000000 

Sequence repeats 
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PACKAGE DIMENSIONS 

(Suffix: -P) 


18 LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-18P-M04) 



p/SQ^-008 irjn «r-‘^0-20i 


I .300(7.62)TYP 
.283±.006 
(7.20±0.15) 


. .050(1.27)M AX 



.197(5.00)MAX 


.125(3.18)MIN 


.100(2.54) I 
TYP 


© 1988 FUJITSU LIMITED D18015S-4C 


. 047 : 0 “’2 

j..,P+.006 

•°^®-.002 

.020(0.51 )M IN 


'^•^^- 0 . 05 ' 

.032;J^q°^^ 



(0.82:°-3'>) 


Dimensions in 
inches (millimeters) 



2-118 






MB81C1003-85 

M881C10O3-10 

M881C1003-12 


lllim 

FUJITSU 


PACKAGE DIMENSIONS (continued) 

(Suffix: -PJ) 


PIN ASSIGNMENT 

t^lN C 


3 Vss 

WE C 


J Dqut 

RASE 


3 CAS 

NC. C 


3 NC. 

TE*C 


3 Ag 


TOP 



VIEW 


AqC 


J Ag 

Ai C 


3A7 

A2 C 


3A6 

A3C 


:]a5 

Vcc C 


3 A4 


26-LEAD PLASTIC LEADED CHIP CARRIER 



NOTE: 1. *: This dimension includes resin protrusion. (Each side: .006(0.15)MAX) 


2. Although this package has 20 leads only, its pin positions are the same as that of 26-lead package. 
Foot-print compatible with ''SOJ-26", LCC-26C-A01) 

© 1988 FUJITSU LIMITED C26003S-6C 


Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS (continued) 

(Suffix: -C) 



18-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-18C-A01) 


-OIO .300+.010 



„+0.20v (7.62+0.25) 
''•^^-0.25' I 


.900±.010 

(22.86i0.25) 



-.055(1.40)MAX 



.200(5.08)MAX 


(3 40+0-4^ 
• 1‘^^_.014 '^*^ 0 - 0 . 36 > 


.IOOi.010 
(2.54±0.25)' 


, 032 (M l.) rJU- .0351.015 
REF (0.89±0.38) 


.800(20.32)REF 

.0501.010 

(1.2710.25) 

)1988 FUJITSU LIMITED D18014S-4C 


nia+005/o46+0'‘'3) 

•0'°-.003<^-^P-0.08' 


Dimensions in 
inches (millimeters) 
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CMOS 1,048,576 BIT 
FAST PAGE 
DYNAMIC RAM 


MB81C4256-85 

MB81C4256-10 

MB81C4256-12 


December 1988 
Edition 1.0 


CMOS 262,144 x 4 BIT Fast Page Mode DYNAMIC RAM 

The Fujitsu MB81C4256 is a fully decoded CMOS Dynamic RAM (DRAM) that contains 
1,048,576 memory cells accessible In 4~bit Increments. The MB81C4256 features a 
“fast page” mode of operation whereby high-speed random access of up to 512-blts of 
data within the same row can be selected. The MB81C4256 DRAM Is Ideally suited for 
mainframes, buffers, hand-held computers, video Imaging equipment, and other 
memory applications where very low power dissipation and high bandwidth are basic 
requirements of the design. Since the standby current of the MB81C4256 Is only about 
one-fifth that of a conventional NMOS DRAM, the device can be used as a non-volatlle 
memory In equipment that uses batteries for primary and/or auxiliary power. 

The MB81C4256 Is fabricated using silicon gate CMOS and Fujitsu’s advanced 
triple-layer polyslllcon process. This process, coupled with three-dimensional stacked 
capacitor memory cells, reduces the possibility of soft errors and extends the time 
Interval between memory refreshes. Clock timing requirements for the MB81C4256 are 
not critical and all Inputs are TTL compatible. 


PRODUCT LINE & FEATURES 


Pa:ritmstter 




Row Access Time 

85ns max. 

100ns max. 

120ns max. 

Random Cycle Time 

160ns min. 

180ns min. 

210ns min. 


50ns max. 

50ns max. 

60ns max. 

Column Access Time 

25ns max. 

30ns max. 

35ns max. 

Fast Page Mode Cycle Time 

60ns min. 

60ns min. 

70ns min. 

Low Power Dissipation 

358mW max. 

330mW max. 

275mW max. 

• Operating current 

• Standby current 

1 IlmW max. (TTL level) /5.5mW max. (CMOS level)) 


• 262,144 words x 4 bit organization 

• Silicon gate, CMOS, 3D-Stacked 
Capacitor Cell 

• All Input and output are TTL compatible 

• 512 refresh cycles every 8.2 ms 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


PAr«imet0r 

18811111 

V«tM« 

UhH 

Voltage at any pin relative to VSS 

V|N. VoUT 

-1 to +7 

H9H 

Voltage of Vcc supply relative to VSS 

Vcc 

-1 to +7 

BOH 

Power Dissipation 

PD 

1.0 

w 

Short Circuit Output Current 

_ 

50 

mA 

Storage Temperature 

Ceramic 

Tstq 

-55 to +150 

m 

Rastic 

-55 to+125 


NOTE: Permanent device damage may occur If the above Absolute Maximum 
Ratings are exceeded. Functional operation should be restrioted to the 
conditions as detailed in the operational sections of this data sheet. Exposure 
to absolute maximum rating conditions for extended periods may affect 
device reliability. 


• Early write or OE controlled write capacity 

• RAS only, CAS-before-RAS, or Hidden 
Refresh 

^ Fast page Mode, Read-Modify-Write 
capacity 

^ On chip substrate bias generator for high 
performance 



Copyright © 1988 by FUJITSU LIMITED 
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CAPACITANCE (Ta- 25'’C, f - 1MHz) 
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PIN ASSIGNMENTS AND DESCRIPTIONS 


18-Pin DIP: 26-Pin SOJ: 

(TOP VIEW) (TOP VIEW) 



20-PinZIP: 

(TOP VIEW) 

CAS DQ4 DQ1 NC. A1 A3 A4 A 6 A 8 



OE DQ3 V 33 DQ2 RAS AO A2 Vqq AS A 7 


Designator 

Punotfort 

DQ1 to DQ4 

Data Input. 

WE 

Write Enable. 

RAS 

Row address strobe. 

NC 

No connection. 

AO to A8 

Address inputs. 

VCC 

+5 volt power supply. 

OE 

Output enable. 

CAS 

Column address strobe. 

VSS 

Circuit ground. 


RECOMMENDED OPERATING CONDITIONS 


(All voltages referenced to ground; Ta s 0<>c to 70^C) 


Parameter 

symbol 

mn 

*iyp 

Max 

unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

VSS 

0 

0 

0 

Input High Voltage, ail inputs 

VIH 

2.4 

- 

6.5 

V 

Input Low Voltage, all Inputs 

VIL 

-2.0 

- 

0.8 

V 

Input Low Voltage, DQ( Note ) 

VILD 

-1.0 

- 

0.8 

V 


Note: Undershoots of up to -2.0 volts with a pulse width not exceeding 20ns are acceptable. 
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FUNCTIONAL OPERATION 


ADDRESS INPUTS 

Eighteen input bits are required to decode any four of 1,048,576 ceii addresses in the memory matrix. Since oniy nine address 
bits are avaiiabie, the coiumn and row inputs are separately strobed by *5^ and *r 7^ as shown in Figure 1. First, nine row 
address bits are input on pins A0-through-A8 and latched with the row address strobe ) then, nine column address bits are 
input and latched with the column address strobe (bA^) . Both row and column addresses must be stable on or before the failing 
edge of bAS and "RKS, respectively. The address latches are of the flow-through type; thus, address Information appearing 
after tRAH (min)+ tjls automatically treated as the column address. 

WRITE ENABLE 

The read or write mode Is determined by the logic state of ^ . When ^ is active Low, a write cycle is initiated; when ^ is 
High, a read cycle is selected. During the read mode, input data is ignored. 

DATA INPUT 

input data is written into memory in either of three basic ways—an early write cycle, an OE (delayed) write cycle, and a 
read-modify-write cycle. The falling edge of ^ or bAS, whichever is later, serves as the Input data-iatch strobe. In an early 
write cycle, the Input data (DQ1-DQ4) Is strobed by bAS and the setup/hold times are referenced to bA^ because ^ goes 
Low before CAS. In a delayed write or a read-modify-write cycle, ^ goes Low after cAs ; thus, input data is strobed by ^ 
and all setup/hoid times are referenced to the write-enabie signal. 

DATA OUTPUT 

The three-state buffers are TTL compatible with a fanout of two TTL loads. Polarity of the output data Is Identical to that of the 
input; the output buffers remain in the high-impedance state until the coiumn address strobe goes Low. When a read or 
read-modify-write cycle is executed, valid outputs are obtained under the following conditions: 
tRAC: from the falling edge of when tpcD (max) is satisfied. 

tCAC : from the falling edge of cAS when tRCD is greater than tRco, tRAD (max). 

tAA : from oolumn address Input when tRAD Is greater then tRAD (max). 

tOEA : from the failing edge of OE when OE is brought Low after tRAC, tcAC, or tAA . 

The data remains valid until either bAS or OE returns to a High iogio level. When an early write is executed, the output buffers 
remain in a high-impedance state during the entire cycle. 

FAST PAGE MODE OF OPERATION 

The fast page mode of operation provides faster memory access and lower power dissipation. The fast page mode is 
implemented by keeping the same row address and strobing in successive column addresses. To satisfy these conditions, ’|^A§ is 
held Low for all contiguous memory cycles in which row addresses are common. For each fast page of memory, any of 512-bits 
can be accessed and, when multiple MB 81C4256s are used, *CA§ is decoded to select the desired memory fast page. Fast 
page mode operations need not be addressed sequentially and combinations of read, write, and/or ready-modify-write cycles 
are permitted. 
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MB81C4256-85 

MB81C4256-10 

MB81C4256-12 



DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


parametsf 


Cttrtditlorit 

.. 


r Mitt 



Output High Voltage 

VOH 

lOH = -5 mA 

mm 

- 

- 

V 

Output Low Voltage 

VOL 

IOL = 4.2 mA 

- 

- 

0.4 

Input Leakage Current (Any Input) 

'l(U) 

0 V^ ViN :S5.5 V; 

4.5 V^ Vcc^ 5.5 V; 

Vss = 0 V; All other pins not 
under test = OV 

-10 


10 

JXA 

Output Leakage Current 

'dq(L) 

0 V ^ VOUT ^ 5.5 V; 

Data out disabled 

-10 

- 

10 

Operating Current 
(Average Power 
Supply Current) 

MB81C4256-85 

ICC1 

(Note) 


- 

- 

65 

mA 

MB81C4256-10 

RAS & CAS cycling; 
tRC = min 

60 

MB81C4256-12 

50 

Standby Current 
(Power Supply 
Current) 

TTL Level 

ICC2 

RAS = CAS = ViH 

- 

- 

2.0 

mA 

CMOS Level 

RAS = CAS ^ Vcc-0.2 V 

i;0 

Refresh Current 
#1 (Average 

Power Supply 
Current) 

MB81C4256-85 

Iec3 

(Note) 


- 

- 

60 

mA 

MB81C4256-10 

= ViH, RAS cycling; 
tRC = min 

55 

MB81C4256-12 

45 

Fast Page Mode 
Current 

MB81C4256-85 

ICC4 

(Note) 


- 


40 

mA 

MB81C4256-10 

R/i =VIL,C^ cycling 
tpc = min 

40 

MB81C4256-12 

33 

Refresh Current 

MB81C4256-85 

Ices 

(Note) 

RAS cycling 

_ 

' 

- 

60 

mA 

#2 (Average 

Power Supply 
Current) 

MB81C4256-10 

CAS-before-RAS; 

tRC = min 

55 

MB81C4256-12 

45 


Note: Icc depends on the output load conditions and cycle rates; The specified values are obtained with the output open. 
Icc depends on the input low voltage level VIL, VIL>-0.5V. 
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AC CHARACTERISTICS 

(At racommended operating conditions uniess otherwise noted.) Notes 1, 2, 3 
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MB81C4256-85 TTSf 
MB81C4256-10 FUJITSU 
MB81C4256-12 IIIM^ 


AC CHARACTERISTICS (Continued) 

(At recommended operating conditions unless otherwise noted.) Notes 1, 2, 3 


l^arameter 


RAS Precharge Time to CAS 
Active Time 




EII@!BEE59KH 


Slymbol 


I 



Access Time from CAS 
(Counter Test Cycle) 


Fast Page Mode Read/Write 
Cycle Time 


Fast Page Mode Read-Modify-Write 
Cycle Time 


Access Time from CAS Precharge 


Fast Page Mode CAS Precharge Time 



1. An Initial pause ((^AS=:C!;a^=VIH) of 200)i, s Is required 
after power-up followed by any eight RAS -only cycles 
before proper device operation is achieved. In case of 
using Interna l ref resh counter, a minimum of eight 
bAS -before- ftA^ initialization cycles instead of 8 rAS 
cycles are required. 

2. AC characteristics assume tr^: 5ns 

3. ViH (min) and Vil (max) are reference levels for 
measuring timing of input signals. Also transition times 
are measured between Vih (min) and Vil (max). 

4. Assumes that tncD ^ tpcD (max), tpAO tRAO 
(max). If tRCD is greater than the maximum 
recommended value shown in this table, tRAC will be 
Increased by the amount that tRco exceeds the value 
shown. Refer to Fig. 2 and 3. 

5. Assumes that tRCD ^ tRCD (max), tRAD ^ tRAO 
(max). If tASC ^ tAA - tcAC - 1 T , access time Is tcAC. 

6. If tRAD ^ tRAD (max) and tASC ^ tAA - tcAC - tr, 
access time is t aa . 

7. Measured with a load equivalent to two TTL loads and 
100 pF. 

8. toFF and toEZ is specified that output buffer change to 
high Impedance state. 


9. Operation within the tRCD (max) limit ensures that tRAC 
(max) can be met. tRCD (max) Is specified as a 
reference point only; if tRCDis greater than the specified 
tRCD (max) limit, access time is controlled exclusively 
by tcAC or t AA . 

10. tRCD (min) = tRAH (mln)+ 2tT + tASC (min) 

11. Operation within the tRAD (max) limit ensures that tRAC 
(max) can be met. tRAD (max) Is specified as a 
reference point only; if tRAD Is greater than the specified 
tRAD (max) limit, access time is controlled exclusively 
by tcAC or t AA . 

12. Either tRRH or tRCH must be satisfied for a read cycle. 

13. Assumes that twcs < twcs (min) 

14. Either tDZC or tDZO must be satisfied. 

15. twcs is specified as a reference point only. If twcs ^ 
twcs (min) the data output pin will remain High-Z state 
through entire cycle. 

16. tcPA Is access time from the selectio n of a new column 
address (that Is caused by changing from "L" to 
“H”). Therefore, If tcpis shortened, tcPAls longer than 
tcPA (max). 

17. Ass umes that cA^-before-refresh, 6 aS- be¬ 
fore-RA^ refresh counter test cycle only. 
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FUNCTIONAL TRUTH TABLE 
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TIMING DIAGRAMS 
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FUJITSU 



In the OE (delayed write) cycle, is not satisfied; thus, the data on the DQ pins Is latched with the falling edge of WE and written into 

memory. The Output Enable PE) signal must be changed from Low to High before WE goes Low (toED'*' ^DS)- 
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Fig. 8 - FAST PAGE MODE READ CYCLE 



RAS v„ 


V,,- A^lskLAV-^cAs' 




t ■-JU-'Asor^t, 


v<>^ v^z ssfe 






DQ — 

(Input) V|L — 


DQ 

(Output) 


. I li t ^ 

fCH 


■•oEL~J 



‘OE2 t^ 


DESCRIPTION 


^'//i Valid Data 


The fast page mode of operation permits faster successive memory operations at multiple column locations of the same row address. This 
operation is performed by strobing in the row address and maintaining RAS at a Low level and WE at a High level during all successive 
memory cycles In which the row address is latched. The access time is determined bytQ^^C , t^ , tcpA > ^OEA * whichever one 
Is the latest In occuring. 
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Fig. 9 - FAST PAGE MODE WRITE CYCLE (OE - “H” or "L”) 



'ASR- 

V,ui— "" 


tr- 


DQ V,H - 

(Input) v„_ — 


* ^PC 

^CAS 

*CP 

)r- 

^ h’»OAH 


1'isc 

t 

' ASC 


A^toA, JOROwpi 

0 8 V„ _ /UddJV 


WE v„ _ 


I I ^rxAri ' 



I'wp I 

‘dS-H I* ■*- H t[3H *Dsj-** H. M t (5 


)aso-hH 


*P.W/l“- 


DESCRIPTION 

The fast page mode write cycle is executed in the same manner as the fast page mode read cycle except the states of WE and OE are reversed. 
Data appearing on the DQ pins is latched on the falling edge of CAS and written into memory. During the fast page mode write cycle, including 
the delayed ( OE ) write and read-modify-write cycles, t^y/y^ must be satisfied. 
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FUJITSU 


FAST PAGE MODE OE WR TE CYCLE 







DQ 

(Output) Vql 




‘o;Syj||,' ’oJ] 


‘ozor^ k 



DESCRIPTION 

The fast page mode^ (delayed) write cycle Is executed In the same manner as the fast page mode write cycle except for the states of 
WE and OE. Input data on the DQ pins are latched on the falling edge of WE and written Into memory. In the fast page mode delayed write cycle, 
^ must be changed from Low to High before WE goes Low (toPD 


2-137 





















MB81C4256-85 
FUJITSU MB81C4256-10 
MB81C4256-12 


Fig. 11 - FAST PAGE MODE READ-MODIFY-WRITE CYCLE 




t °'°n|J|II j t ‘ 

»asrU»I -1JU-*asc I 



j ROW M COL 

IadoJOL add. 








‘Dzcr*^ 



DQ 

(Output) 


^ MICiM-Z 

tDzoJ 'uH 


OEZII " 


I//J Valid Data 

DESCRIPTION _ LLM 

During fast page mode of operation, the read-modify-write cycle can be executed by switching WE from High to Low after input date appears at 
the DQ pins during a normai cycie. 
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Fig. 12 - RAS-ONLY REFRESH (WE = OE = “H” or "L”) 



Refresh of RAM memory cells is accomplished by pe rform ing a read, a write, or a rea d-mod tfy-wrIte cycle at each of 512 row addresses every 
8.2-milllseconds. Three refresh modes are available: RAS-only refresh, CAS-before-RAS refresh, and hidden refresh. 

RAS-only refr esh Is perform ed by keeping RAS Low and CAS High throughout the cycle; the row address to be refreshed Is latched on the 
falling edge of RAS . During RAS-only refresh, DQ pins are kept In a high-impedance state. 


Fig. 13 - CAS-BEFORE-RAS REFRESH (ADDRESSES = WE = OE » “H” or “L”) 



DESCRIPTION 

CAS -before- RAS refresh is an on- chIp refresh capability that eliminates the need for external refresh addresses. If CAS Is held Low for the 
specified setup time (tcsR) before RAS goes Low, the on-chip refresh ccntroi clock generators and refresh address counter are enabled. An 
Inter nal refres h ope ration automatically occurs and the refresh address counter is internally Incremented In preparation for the next 
CAS -before- RAS refresh operation. 
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Rg. 15 - CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE 


V|L — 



DQ V,H — 

(Input) V,L — 


DQ VoH — 

(Output) VoL — 




COLUMN ADDRESS 



HIGH-Z . O XVALID DATA I 





J Valid Data 


DESCRIPTION 

A sp ecial timi ng se quence using the CAS -befor e- RA S refresh coun ter test cycle p rovid es a convenient method to verify the functio nality of 
CAS -before- RAS refresh circuitry. If, after a CAS -before- RAS refresh cycle, CAS makes a transition from High to Low while RAS Is 
held Low, read and write operations are enabled as shown above, Row and column addresses are defined as follows; 

Row Address; Bits AO through AS are defined by the on-chIp refresh counter. ___ 

Column Address; Bits AO through A6 are defined by latching levels on A0-A8 at the second falling edge of CAS. 

The CAS -before- RAS Counter Test Cycle is designed for use with the following proc edures; ______ 

• Initialize the internal refresh address counter by using eight CAS-before- RAS refresh cycles. 

• Use the same column address throughout the test. 

• Write zeroes (Os) to all 512 row addresses at the same column address by using normal early write cycles. 

• Read zeroes written in procedure 3 and check; simultaneously write ones (Is) to the same addresses by using 
internal refresh counter test read-write cycles. Repeat this procedure 512 times with addresses generated 

by the internal refresh address counter, 

• Read and check data written in procedure 4 by using normal read cycle for all 512 memory locations. 

• Complement test pattern and repeat procedures 3, 4, and 5. 
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PACKAGE DIMENSIONS 

(Suffix : -P) ___ , __ 

20-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-20P-M03) 
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PACKAGE DIMENSIONS (Continued) 

(Suffix ; -C) _ 

20-LEAD CERAMIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-20C-A03) 






MB81C4256-85 

MB81C4256-10 

MB81C4256-12 



PACKAGE DIMENSIONS (Continued) 

(Suffix ; ~PJ) ___ 

26-LEAD PLASTIC LEADED CHIP CARRIER (SOJ-26) 
(CASE No.: LCC-26P-M01) 





MB81C4256-85 

MB81C4256-10 

MB81C4256-12 



PACKAGE DIMENSIONS (Continued) 

(Suffix ; -PSZ) __ 

20-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE 
(CASE No.: ZIP-20P-M02) 
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CMOS 262,144 X 4 BIT Nibble DYNAMIC RAM 

The Fujitsu MB81C4257 is a fully decoded CMOS Dynamic RAM 
(DRAM) that contains 1,048,576 memory cells accessible in 
4~bit increments. The MB81C4257 features a nibble mode 
of operation whereby the user can serially access up to 
four bits of data at very high speed. The MB81C4257 DRAM is 
ideally suited for mainframes, buffers, hand*-held com** 
puters, video imaging equipment, and other memory applica-* 
tions where very low power dissipation and high bandwidth 
are basic requirements of the design. Since the standby 
current of the MB81C4257 is only about one-fifth that of a 
conventional NMOS DRAM, the device can be used as a non¬ 
volatile memory in- equipment that uses batteries for pri¬ 
mary and/or auxiliary power. 

The MB81C4257 is fabricated using silicon gate CMOS and 
Fujitsu*s advanced triple-layer polysilicon process. This 
process, coupled with three-dimensional stacked capacitor 
memory cells, reduces the possibility of soft errors and 
extends the time interval between memory refreshes. Clock 
timing requirements for the MB81C4257 are not critical 
and all inputs are TTL compartible. 


PRODUCT LINE & FEATURES 





I III ■ I’T W— 


120ns max. 


210ns min. 





• On-chip latches for both address and data 

• TTL compatible inputs and outputs 

• Three-dimensional stacked capacitor memory cells 

• 512 refres h cy cles e very 8.2ms 

• RAS only, CAS-before-RAS, or Hidden refresh 

• Both early and delayed (0£) write 

ABSOLUTE MAXIMUM RATINS (Saa NOTE) 


Rating 




Voitaga on V^c Raiative to Vgs 


^ _ Ceramic 

Storage Temperature 


Power Dissipation __ 

Short Circuit Output Current 



Symbol 


Yin. Vqut 


Vec 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


TS009-H87Z 
December 1987 



This device contains circuitry to protect the 
inputs against damage due to high static volt* 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxir 
mum rated voltages to this high impedance 
circuit. 


2-147 






























































MB8ieft257-85 
FUJITSU MB81C4257-10 

■■■I : 



CAPACITANCE (ta=2S®c, f=iMHz) 


Parameter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance, AO to AS 

CjNi 


5 

pF 

Input Capacitance, HAS, CAS, WE, 0£ 

Cin2 


3 ' 

PF 

Input/Dutput Capacitance, (DQ1-'DQ4) 

Cdq 


6 

pF 
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PIN ASSIGNMENTS AND DESCRIPTIONS 


20-Piii DIP: 
(TOP VEIW) 


26-Pln SOJ: 
(TOP VIEW) 




20-Pla ZIP: 
(TOP VIEW) 


gg og 00. 




i~i ion i:fi ism ur. 2ori\ 

! 7»J >L* 11L' I3»J ISL* ITL* MU I 
S? 00* Vm OOt IS A. At V(r A* At 



Designator 


Function 


DQl - DQ2 
DQ3 j: DQ4 
WE 

RAS 

NC 

AO - A3 
A4 - A8 
VCC 
OE 
CAS 
VSS 


When WE is Low, DQl-'DQA serve as data inputs; when 
WE is High, these pins provide output data. 

When active Low, the write mode is enabled, when 
High, the read mode is enabled. 

Row address strobe. 

No connection. 

Address inputs. 

+5 volt power supply. 

When active Low, enables output pins DQl-DQA 
Column address strobe. 

Circuit ground. 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to VSS) 


Par^eter 

Symbol 

Min 

Typ 

Max 

Unit 

Operating 

Temperature 

Supply Volate 

VCC 

VSS 

4.5 

0 

5.0 

0 

5.5 

0 

V 

0®C to +70®C 

Input High Voltage, all inputs 

VIH 

2.4 


6.5 

V 

Input Low Voltage, all inputs 

VIL 

t-2.0 


0.8 

V 

Input Low Voltage, DQ 

VILD* 

-1.0 

- 

0.8 

V 


* The device will withstand \mdershoots to the -2.0 level with a maximum 
pulse width of 20 ns at the -1.5 V level. 
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FUNCTIONAL OPERATION 

Address Inputs ; 

Eighteen binary input address bits are required to select any 4 of 262,144 cell 
locations within the Hfi81C4257. Nine row address bits ar e p laced onto the input 
pins (AO to A8) and latched with the Row Address Strobe (HAS) signal. Nine column 
address bit s are then placed onto the input pins and latched with the Column Address 
Strobe ( CAS ). Al l r ow and column addresses must be stable on or before the falling 
edge of RAS and CAS, respectively. Since the address latch is flow through latch, 
address information at address pins are automatically latched as column address after 
tRAH(min)+tT. If tRAD ^ tRAD(min) access time is tcAC “^^AA whichever occur later. 

Write Enable ; 

The read or write mode is determined by the WE input. If WE=high, a read cycle is 
selected. If WE=low, a write mode is selected. Data input is ignored during read 
mode, 

Data Input : 

Data are written to the MB81C4257 during a wri te (early write or OE write) or read- 

modify-write cycle. The falling edge of WE or CAS* whichever is later, is a strobe_ 

for the input data latch. In an early write cyc le, data on DQ pins are strobed by CAS, 
and the setup and hold times are referenced to CAS due to the WE i s s et low before 
CAS. In-a delayed write or read-write cycle, WE is set Ipw after CAS. Thus data on DQ 
pins are strobed by WE, and set-up and hold times are referenced to WE. 

Data Output : 

The output buffers are three-state TTL-compatible with a fan-out of two standard TTL 
loads. Data Out are the same polarity as Data In. The outputs are in high impedance 
state until CAS goes low. In a read or read-write cycle, the outputs become valid 
after; _ 

1) tpAC the falling edge of RAS when tpcD(“^) is satisfied 

2) tcAC “the falling edge of CAS when tpcp is greater than tpcD(®^) 

3) tAA from column address input when tRAD is greater than tRAD (max) . 

4) tOEA from the falling edge of OE when OE is brought ”L*' after tRAC, tCAC, or 

tAA. _. 

The data remains valid until either CAS or OE returns to ”H”. In an early write cycle, 
the output buffers are in high impedance state during the entire cycle. 


2-150 



FUJITSU 


MB81C4257-85 

MB81C4257-10 

MB81C4257-12 


FUNCTIONAL OPERATION 



Nibble Mode of Operation ; 

In the nibble mode of operation, the user can serially access from one to four bits 
of data and perform high-speed read, write, or read-modify-write operations. During 
the nibble mode, the accessed bits of data are determined by row address zero(O) 
and column address one(l). For initial access, address bits CAO and CAl are used 
to select one of four nibble bits. After the first bit accessed by this me tho d, all 
remaining bits are accessed by simply toggli ng t he column address strobe (CAS) from 
High to Low. Each High-to-Low transition of CAS intermally increments CAO and CAl 
and provides access to the next nibble bit. 

If more than four bits are accessed during the nibble mod e, th e address sequence 
shown in table 1 will repeat. Timing diagrams showing RAS, CAS, address, and 
read/write relationships are shown in Figures 6 through 10. AC parameters for each 
nibble mode of operation are shown in subsequent timing diagrams (Figures11 through 
14 ). 


Table 1 - NIBBLE MODE ADDRESS SEQUENCE 


Sequence 

Nibble 

Bit 

Row 

Address. 

Row 

CAO 

Column 

Address 

Col 

CAl 

Remarks 

RAS/CAS (Normal mode) 

1 

101010101 

0 

101010101 

0 

Input address 

Toggle CAS (Nibble mode) 

2 

lOlOlOlOl 

1 

101010101 

0 

Internally generated 
address 

Toggle CAS (Nibble mode) 

3 

101010101 

0 

101010101 

1 

Internally generated 
address 

Toggle CAS (Nibble mode) 

4 

101010101 

1 

101010101 

1 

Internally generated 
address 

Toggle CAS (Nibble mode) 

1 

101010101 

0 

101010101 

0 

Sequence repeats 


2-151 



FUJITSU 


MB81C4257-85 

MB81C4257-10 

MB81C.4257-12 



DC CHARACTERISTICS 

(Recommendec operating conditions miless otherwise noted.) 





Value ! 


Parameter 


Symbol 

Min 

Typ 

Max 

Unit 

OPERATING CURRENT* 

MB81C42S7-85 



H|||| 

wKm 


Average power supply current 


ICCl 



60 

mA 

(RAS, CAS cycling;tRC=min) 

MB81C4257-12 



HHi 

50 


STANDBY CURRENT 

Power supply current 

TTL level 

RAS=CAS=VIH 

Tnrn 

■ 

■ 

B 

mA 

CMOS level 

RAS=CAS^VCC-0.2V 


■ 

■ 


mA 


MB81C4257-85 




60 


Average power supply current 

MB81C4257-10 

ICC3 



BKI 

mA 


MB81C4257-12 


HU 

HH 

■ca 



MB81C4257-85 


■■■ 


HE£I 


(RAS ® Vii^, CAS * cycling; 

MB81C4257~10 

ICC4 



HEEI 

mA 

tNC= min) 

MB81C4257-12 


HHI 

HH 

■ESI 



MB81C4257-85 



HH 

60 


Average power supply current 

MB81C4257-10 

ICC5 



■Ea 

mA 

(CAS-before-RAS; tRC * min) 

MB81C42S7-12 


HHH 

HH 

■1^ 


INPUT LEAKAGE CURRENT 

Input leakage current, any input (OV^IN, 

^5.5 V, 4.51VCC^5.5V, VSS=0V, all other 
pins not under test=0V) 

^KL) 

“10 

1 

10 

pA 

ODIFOT ISAKAGE CURSENT 

(Data out is disabled, OVSVOUT^.SV) 

IDQ(L) 

-10 


10 


OUTPUT LEVELS 

Output high voltage (Iqh =-5mA) 

VOH 

B 

■ 

B 

V 

Output low voltage(I0L=4.2mA) 


VOL 

B 

!l 


m 


*: ICC depetids on the output load conditions, input levels, and cycle rate. 
The specified values are obtained with the output'open. 

ICC also depends in input low voltage level, VILD, VILD^-0.5V. 
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C CHARACTERISTICS 

\t recommended operating conditions unless otherwise noted.) Notes 1, 2, 3 


g 

Parameter 

Symbol 

MBS1C4257-85 

MB81C42S7-10 

MB81C4257-12 

Unit 

Note 

—TPni 

KESB 

■ESS 

■CTfi 

■^1 


B 

Time Between Refresh 



8.2 


8.2 

1 

8.2 

ms 


n 

Random Read/Write Cycle Time 


■rersi 


BEEI 


■BEII 


ns 

. 

Q 

Read-Modify-Write Cycle Time 


■1^11 


■BEI 


msai 


ns 

■i^i 


Access Time from RAS 



KEB 



BBII 


ns 

Bsm 

5 

Access Time from CAS 



25 


30 


35 

HiuH 

Bom 

6 

Access Time from Column 
Address 

tAA 


50 


50 


60 

ns 

m 

B 

Output Hold Time 


7 


7 


7 


|[|||Q§H 


■ 

Output Buffer Turn On Delay 
Time 

tON 

5 


5 


5 


ns 


9 

Output Buffer Turn off Delay 
Time 

tOFF 


25 


25 


25 

ns 

8 

10 

Transition Time 

tT 

3 

50 

3 

50 

3 

50 

ns 


11 

RAS Precharge Time 

W33MM 

65 


70 


80 

... 

ns 


12 

fiAS Pulse Width 

WTfmm 

85 

I’BEEEE 

HHBDi 


■iBl 


BESH 


L3 

RAS Hold Time 


25 


30 


35 


ns 


14 

CAS to RAS Precharge Time 


0 


0 


0 


ns 

IHHH 

15 



WKESM 

kh 


HOB 

■EB 

85 

ns 

EKEI 

16 

CAS Pulse Width 


25 


30 


35 


ns 


17 

18 

CA^ Hold Time 


85 


WMSEM 




ns 



I3SSIIH 

15 


15 


15 


BQ9III 


B 


W9,w.m 

0 


0 


0 


ns 


20 

Row Address Hold Time 


12 


15 


15 


ns 


21 

Column Address Set Up Time 


0 


0 


0 




22 

>3 

Column Address Hold Time 


15 


15 


20 


ns 


RA^ to Column Address Delay 
Time 

tRAD 

17 

35 

20 

50 

20 

60 

ns 

11 

24 

Column Address to RAS Lead 
Time 

tRAL 

45 


. 50 


60 


ns 


25 

Read Command Set Up Time 


0 


0 


0 


ns 


‘26 

Read Command Hold Time 
Referenced to RAS 

tRRH 

m 


0 


0 

. 


ns 

12 

27 

Read Command Hold Time 
Referenced to CAS 

tRCH 

0 


0 


0 


ns 

12 


Write Command Set Up Time 


HEHU 


0 


0 


ns 

15 

|CM 

Write Command Hold Time 


HIESii 


15 


20 


ns 


lisi 

WE Pulse Width 

Msam 

■EBH 


15 

■ 

20 


ns 



Write Command to RAS Lead 
Time 

tRWL 

25 


25 


30 

• 

ns 


12 

Write Command to CAS Lead 
Time 

tCWL 

20 


20 


25 


ns 


33 

DIN set Up Time 

lEBH 

IIHEIH 


0 


0 


ns 



DIN Hold Time 

lEsam 



15 


20 


nm 

IBBi 


2 
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AC CHARACTERISTICS - Continued - 

(At Recommended operating conditions unless otherwise noted) Note 1,2,3 


_ill 

No. 

Parameter 

Symbol 

MB81C4256-85 

MB81C4256-10 

MB81C4256-12 

Unit 

Note 

Min 

Max 

Min 

Max 

Min 

Max 

35 

RAS Precharge Time to CAS 
Active Time 

tRPC 

0 


0 


0 


ns 


36 

cAs Set Up Time for cAi- 
before-RAS Refresh 

tCSR 

0 


0 


0 


ns 


37 

CAS Hold Time for CAS-befqre 
RAS Refresh 

tCHR 

15 


15 


20 


ns 


38 

Access Time from 

tOEA 


22 


25 


30 

ns 

7 

39 

Output Buffer Turn Off Delay 
from OE 

tOEZ 


25 


25 


25 

ns 

8 

40 

oS to RAS Lead Time for 

Valid Data 

tOEL 

10 


10 


10 


ns 


41 

ofe Hold Time Referenced to ^ 

tOEH 

0 


0 


0 


ns 

13 

42 1 

bt to Data In Dealy Time 

tOED 

25 


25 


25 


ns 


43 

DIN to CA^ Delay Time 

tDZC 

0 


0 


0 


ns 

14 

44 

DIN to OE Delay Time 

tDZO 

0 


0 


0 


ns 

14 

45 

Access Time from CAS 
(Counter Test Cycle) 

tCAT 


50 


50 


60 

ns 


50 

Nibble Mode Read/Write Cycle 
Time 

tNC 

60 


60 


70 


ns 


51 

Nibble Mode Read-Modify- 
Write Cycle Time 

tNRWC 

115 


115 


130 

: i 

ns 


52 

Access Time from Nibble Mode 
CAS Precharge 

tNPA 


60 

■■ 

60 i 


70 

ns 

7,1(, 

53 

Nibble Mode CAS Pfecharge 

Time 

• tNCP 

15 


15 


15 


ns j 



Notes; _« 

.. An Initial pause(RAS=CAS=VIH) of 200ps is 
re quir ed, after power-up followed by any 
8 RAS-only cycles before proper device 
operation is achieved. In case of using 
int ernal re fre sh counter« a minimum of 8 
CAS-before-R AS in itialization cycles 
instead of 8 RAS cycles are required. 

!. AC characteristics assume t*];«5ns 

Vjjj (mih) and (oax) are reference 

levels for measuring timing of input 
signals. Also, transition times are 
measured between VjH (min) and (max). 

.. Assumes that tpco ^ tpcp (max), tp^ ^ 
tRA]}(max) . If tRCD greater than the 
maximum recommended value shown in this 
table, tp^c will be increased by the 
amout that tRCD exceeds the value shown. 
Refet to Fig.2 and 3. 

. Assumes that tj^CD 5 ^RCD (®ax), tg^ ^ 

• If ^ASC M fAA“fCAC“fT> 
access time is t^^c* 

• If ^RAD = fRAD(“^) ^ASC ^ 
^AA^^CAC'^T* access time is t^. 

. Measured with a load equivalent to two 
TTL loads and 100 pF. 


8. topp and toE 2 is specified that output 
buffer change to high impedance sate. 

9. Operation within the tpQp (max) limit 
insures that tpj^Q (max) can be met. 
tRcp (max)is specified as a reference 
point only; if tjjQp is greater than the 
specified ti{CD(max)limit, access time 

is controlled exclusively by tQ^G or tAA. 

10. tjjGD (®iii) * fRAH ■*’ “^ASC 

11. Operation within the tij^^(max) limit 

insures that t|^G(°^) met. 

tRA])(max) is specijEied as a reference point 
only; If t pAn is greater than the specified 
tRApCmex) limit, access time is controlled 
exclusively by tG^C tAA. 

12. Either tppj^ or t|^GH loust be satisfed 
for a read cycle; 

13. Assumes that t^GS < • 

14. Either tj^zc ^DZO “'ist be satisfied. 

15. t^GS Is specified as a reference point only. 

If '•^WCS ^ the data output pin will 

remain High-Z state through entire cycle. 

16. tNPA is access time from the selection of a 
new colu mn address (that is caused by chang¬ 
ing CAS From "L” to ”H") . Therefore, if tNCP 
is short, tCAC is longer than tCAC(max) . 
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Fig. 2 — tRAC vs. tRCD 



tRCD (o*) 


Fig. 3 - tRAC vs. tRAD 



tRAD (ns) 



-UNCTIONAL TRUTH TABLE 


Operation Mode 

Clock Input 

Address 

Input Data 


Note 


liCTcl 


■iia 


Coliimn 



Standby 

WEM 

■01 

■■ 

■■ 

- 

- 

- 

mimrtsrM 

- 


Read Cycle 

■EH 

L 

■ai 

L 

ESBa 

Valid 

- 

Valid 

0* 

tRCS^tRCS(min) 

Write Cycle 
(Early Write) 

H 

m 

H 

X 

Valid 

Valid 

Valid 

High-Z 

0* 


Read-Modify- 
Write Cycle 

H 

H 

H-^L 

L-»*H 

Valid 

Valid 

Valid 

Valid 

0* 


RAS-only 
Refresh Cycle 

L 

H 

X 

X 

Valid 

* 


High-Z 

0 


CAS~before~ 

RAS Refresh 
Cycle 

L 

L 

X 

X 

- 

- 

- 

High“Z 

0 

tCSR^tCSR(min) 

Hidden Refresh 
Cycle 

— TT —n;7||'— -liJii-^ 

H->L 

L 

X 

L 

■ 



Valid 

0 

Previous data 
is' kept. 


X; "H" or "l" ---- 

*l It is impossible in Nibble Mode 
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Read Cycle; _ _ _ 

The read cycle is executed by keeping both RAS and CAS "L" a nd k eepi ng WE H through¬ 
out the cycle. The row and column addresses ar e latched with RAS and C AS, respec¬ 
tively. The data outputs remain valid with CAS ”L” or OE ”L”, i.e., if CAS goes 
"H” or OE goes the data becomes invalid with tOH. The access time is determined 

by RAS(tRAC) , CAS(tCAC) , OE(tOEA) or Column address input(tAA) . If tRCD(RAS to CAS 
delay time) is greater than the specification, the access time ^ tCAC. If tR^^^is 
greater than the specification, the access time is tAA. And if OE is brought ”L” 
after tRAC, tCAC, or tAA, whichever occurs later, the access time is tOEA. 
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Early-Write Cycle; 

The writ e cycle is executed by the same maxizier as read cycle except for the state of 
WE and OE pin. There are three types of write cycles, early-write, OE-write(delayed 
write), and read-modify-write cycles. During all write cycles, tRWL, tCWL and tRAL 
must be satisfied. 

In an early write cycle, tWCS is satisfied, data on DQ pins is latched on the 
falling edge of CAS and written into memory, and OE is a "don’t care” signal. 
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In the M write cycle, tWCS is not satisfied, the_data on DQ pins is latched on _ 
Llling edge of W and written into memory, and OE must be changed from L to H 

before WE goes "L" with tOED+tDS. 
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Nibble Read/Write Cycle; 

Nibble mode allows high speed serial read, write, or read-modify-write access of 2, 3, 
or 4 bits of data. The bits of data that may be accessed during nibble mode are deter¬ 
mined by the 9 row and 9 column addresses. The 2 bits of addresses(RA9 and CA9) are 
used to select one of four nibble bits for initial access. After the first bits is 
accessed by normal mod e, the remaining nibble bits can be accessed by toggling CAS 
then "L”. Toggling CAS causes RA9 and CA9 to be incremented internally while all other 
address bits are held constant and makes the next nibble bit available for access. 

If more than four bits are accessed during nibble mode, the address sequence will 
begin to repeat. 
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RAS-Oniy Refresh Cycle 
W?, SI* ”H‘' or ”L” 



Refresh; 

The refresh of DRAM is executed by normal, read, write or read-modify write cycle, 
i.e., the cells on the one row line are also refreshed by executing one of three 

cycles. 512 row address must be refreshed every 8.2 ms period. _ 

The MB81C4257 has three types of refresh modes, RAS-Only refresh, CAS-before-RAS 
refresh, and Hidden refresh. 

RAS ~Only Refresh; _ _ 

The RAS only refresh is executed by keeping RAS ”L** and CAS ”H” through out the 
cycle. The row address to be refreshed is latched on the faling edge of RAS. 
During RAS-Only refresh, the DQ pins are kept in a high impedance state. 
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CAS -bef ore-RAS Refr esh; _ _ 

The CAS-before-RAS refresh is execut ed b y bring CA S ”L before RAS. By this timing 
combination, the MB81C4257 executes CAS-before-RAS refresh. The row address input 
is not necessary because it is generated internally. 
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Hidden Refresh; _ 

The Hidden refresh is executed by keeping C AS ”L” to next cycle, i.e., the output 
data at previous cycle is kept during next CAS-before-RAS Refresh cycle. 
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CAS-before-RAS Refresh Counter Test Cycle;_ 

A special timing sequence using CAS-beore-RAS refresh counter test cycle provides a 
convenient method to verify the functionality of CAS-before-RAS refresh circuitry. 
After tl^ CAS-before-RAS refresh cycle, if CAS makes a transtiion from *'H” to ”L*' 
whi le RAS i s h eld ”L”, read and write operation are enabled. This is shown in 
CAS-before-RAS refresh counter test cycle timing diagram. A memory cell address, 
consisting of a row address (9 bits) and a column address (9 bits) to be accessed are 
defined as follows. 

ROW ADDRESS — Bits AO to A8 are defined by the on chip refresh counter. 

COLUMN ADDRESS — All bits AO to A8 are defin ed by latching levels on AO to A8 at the 
second falling edge of CAS. 
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Recommended CAS~before~R AS R efresh C ount er Test Cycle; 

rhe timing, shown in the CAS-before-RAS counter Test Cycle, is used with the following 
Drocedures. 

1) Ini tialize the internal refresh address counter circuitry by using eight 
CAS~before*-RAS refresh cycles. 

2) Throughout the test, use the same column address. 

3) Write "0”s to all 512 row addresses at the same column address by using normal early 
write cycles. 

4) Read "O” written in step 3) and check, and simultaneously write ”l" to the same 
address by using internal refresh counter test read’-write cycles. This step is 
repeated 512 times with the address generated by internal refresh 

address counter. 

5) Read and check data written in step 4) by using normal read cycle for all 512 
locations. 

6) Complement the test pattern and repeat step 3), 4) , and 5) . 
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PACKAGE DIMENSIONS 


20-LEAO PLASTIC DUAL-IN-LINE PACKAGE. 
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PACKAGE DIMENSIONS 


20-LEAD CERAMIC DUAL-IN-LINE PACKAGE 
ICASE No.: DIP-20C-A03I 



Dimensions in 
inches (millimeters) 

O FUJITSU LIMITED 1986 D20012S-2G 
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PACKAGE DIMENSIONS 


26-LEAD PLASTIC LEADED CHIP CARRIER(SOJ-26) 




©FUJITSU LIMITED 1987 C26003S-4C 

NOTE : Although this package has 20 leads only, its pin positions are the same as that of 26-lead package. 

Foot-print compatible with "SOJ-26'', LCC-26C-A01) inches (millimeters) 






IHIHH MB81C4257-85 

FUJITSU MB81C4257-10 
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PACKAGE DIMENSIONS 



(0.43t0.10) 

©FUJITSU LIMITEd 1986 C26004S-3C 

Dimensions in 
inches (millimeters) 


NOTE : Although this package has 20 leads only, its pin positions are the same as that of 26*lead package. 
Foot-print compatible with "SOJ-26'', LCC°26P-A01 
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PACKAGE DIMENSIONS 


20-LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE 
(CASE No.: ZIP-20P-M02) 


,<,+.020,,,. R,+0.S0, 



.335±.010 

(8.50±0.25) 


.OIOt.002 

(0.25t0.05) 



.112±.008 

(2.85t0.20) 


.400(10.16)MAX 


.050(1.27)TYP 


.020i.004 

(0.50t0.10> 


.118(3.00)MIN 


e> FUJITSU LIMITED 1986 2200028-20 


Dimensions in 
inches (millimeters) 
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CMOS 1,048,576 BIT 
STATIC COLUMN 
DYNAMIC RAM 


CMOS 262,144 x 4 BIT Static Column Mode Dynamic RAM 

The Fujitsu MB81C4258 Is a fully decoded CMOS Dynamic RAM (DRAM) that contains 
1,048,576 memory cells accessible in 4>bit increments. The MB81C4258 features a static 
column" mode of operation whereby high-speed random access of up to 512-blts of data 
within the same row can be selected. The MB81C4258 DRAM is Ideally suited for 
mainframes, buffers, hand-held computers, video Imaging equipment, and other memory 
applications where very low power dissipation and high bandwidth are basic requirements of 
the design. Since the standby current of the MB81C4258 is only about one-fifth that of a 
conventional NMOS DRAM, the device can be used as a non-volatlle memory in equipment 
that uses batteries for primary and/or auxiliary power. 

The MB81C4258 Is fabricated using silicon gate CMOS and Fujitsu’s advanced triple-layer 
poly silicon process. This process, coupled with three-dimensional stacked capacitor 
memory cells, reduces the possibility of soft errors and extends the time interval between 
memory refreshes. Clock timing requirements for the MB81C4258 are not critical and ail 
inputs are TTL compatible. 


PRODUCT LINE & FEATURES 


Parameter 


Row Access Time 


Random Cycle Time 


Column Address Time 


Column Access Time 


Static Column Mode Cycle Time 


Low Power Dissipation 

• Operating Current 

• Standby Current 


MB81O425e*10 MB81C?4a58**« 


85 ns max 


160 ns min 


50 ns max 


25 ns max 


55 ns min 


100 ns max 


180 ns min 


50 ns max 


30 ns max 


55 ns min 


120 ns max 


210 ns min 


60 ns max 


35 ns max 


65 ns min 


MB81C4258-85 

MB81C4258-10 

MB81C4258-12 


December 1988 
Edition 1.0 



DIP-20C-A03 


11 mW max (TTL level)/5.5 mW max (CMOS level) 


• 262,144 words x 4 bit organization 

I Silicon gate, CMOS, 3D-Stacked 
Capacitor Ceil 

' All input and output are TTL compatible 
512 refresh cycles every 8.2 ms 


• Early write or OE controlled write capability 

* RAS only, CAS-before-RAS, or Hidden 
Refresh 

^ Static column Mode, Read-Modify-Write 
capability 

^ On chip substrate bias generator for high 
performance 


LCC-26P-M01 


Parameter 


Voltage at any pin relative to VSS 

ViN, VoUT 

Voltage of Vcc supply relative to VSS 

Vcc 

Power Dissipation 

PD 

Short Circuit Output Current 

— 

Storage Temperature 

Ceramic 


Plastic 

tstg 


-1 to +7 


-1 to +7 


1.0 


50 


-55 to +150 


-55 to +125 


NOTE; Permanent device damage may occur if the above Absolute Maximum 
Ratings are exceeded. Functional operation should be restricted to the 
conditions as detailed in the operational sections of this data sheet. Exposure 
to absolute maximum rating conditions for extended periods may affect 
device reliability. 



ZIP-20P-M02 


This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields. However, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high impedance 
circuit. 


Copyright ©1988 FUJITSU LIMITED 
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CAPACITANCE (ta = 25°C, f » 1 MHz) 






mi 

input Capacitance, AO To A8 

ClNI 


5 

PF 

input Capacitance, RAS, CAS, WE, OE 

ClN2 

- 

5 

PF 

Input/Output Capacitance, DQ1 To DQ4 

Cdq 

- 

6 

PF 
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FUJITSU 


PIN ASSIGNMENTS AND DESCRIPTIONS 


18-Pln DIP: 26>Pln SOJ: 

(TOP VIEW) (TOP VIEW) 




VSS 

004 

DQ3 

CAS 

OE 


^7 

^6 

^6 

^4 


CAS DQ4 DQ1 WE NC. A1 A3 A 4 A 6 A 8 



OE DQ3 Vgg DQ2 RAS AO A2 Vqq A 6 A 7 



Punotlon 

DQ 

Data Input. 

WE 

Write Enable. 

r7^ 

Row address strobe. 

NC 

No connection. 

AO to A8 

Address inputs. 

vcc 

•^5 volt power supply. 

OE 

Output enable. 

CAS 

Column address strobe. 

VSS 

Circuit ground. 


I 


RECOMMENDED OPERATING CONDmONS 


(All voltages referenced to ground; Ta » 0®C to 70®C) 


Parameter 

tymhia 



Msk 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

input High Voltage, All inputs 

VIH 

2.4 

- 

6.5 

V 

input Low Voltage, All Inputs 

VIL 

-2.0 

- 

0.8 

V 

Input Low Voltage, DQ 

ViLD (Note) 

-1.0 

- 

0.8 

V 


Note: Undershoots of up to -2.0 volts with a pulse width not exceeding 20 ns are acceptable. 
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FUNCTIONAL OPERATION 


ADDRESS INPUTS 

Eighteen input bits are required to decode any four of 1,048,576 ce ll add res ses in the memory matrix. Since only nine address bits 
are available, the column and row inputs are separately strobed by CAS and RAS as shown in Figure 1. First, nine row address bits 
are Input on pins A0>through-A8 and latched with the row address strobe (RAS) then, nine column address bits are input and 
latc hed w ith the column address strobe (CAS). Both row and column addresses must be stable on or before the falling edge of CAS 
and RAS, respectively. The address latches are of the fiow-through type; thus, address information appearing after tRAH(min) -i- tr 
is automatically treated as the column address. 

WRITE ENABLE 

The read or write mode Is determined by the logic state of W^. When Wl^ is active Low, a write cycle is initiated; when Wf is High, 
a read cycle is selected. During the read mode. Input data is ignored. 

DATA INPUT 

Input data is written into memory in either of three basic ways—an early write cycle, an ^ (delayed) write cycle, and a 
read-modify-write cycle. The falling edge of W§ or CAS, whichever is later, serves as the input data-latch strobe. In an early write 
cycle, the input data (DQ1-DQ4) Is strobed by DAS and the setup/hold ti mes a re referenced to Das because WE goes Low before 
DAs. In a delayed write or a read-modify-write cycle, We goes Low after CAS; thus, input data is strobed by and all setup/hoid 
times are referenced to the write-enable signal. 

DATAOUTPUT 

The three-state buffers are TTL compatible with a fanout of two TTL loads. Polarity of the output data is identical to that of the 
input; the output buffers remain in the high-impedance state until the column address strobe goes Low. When a read or 
read-modify-write cycle is executed, valid outputs are obtained under the following conditions: 

tRAC from the falling edge of RAS when tRCD (max) is satisfied. 

tCAC: from the falling edge of CAS when tRCD is greater than tRCD (max). 

tAA : from column address input when tRAD Is greater than tRAD (max). 

tOEA; from the falling edge of 0§ when ^ is brought Low after tRAC, tCAC, or tAA. 

The data remains valid until either CAS or ^ returns to a High logic level. When an early write Is executed, the output buffers 
remain in a high^iitipedance State during the entire cycle. 

STATIC COLUMN MODE OF OPERATION 

the Static column mode operation al lows continuous read, write, or read-modify-write cycle within a row by applying new column 
address. In the static column mode, RAS can be kept low throughout static column mode operation. The following four cycles are 
allowed in the static column mode. 
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DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 





[ vali» i 

Un« 

f im .1 

i TVP 

Max 

Output High Voltage 

VOH 

loH = -5 mA 

mm 

- 

- 

■ 

Output Low Voltage 

VOL 

lOL = 4,2 mA 

- 

- 

0.4 

Input Leakage Current (Any Input) 

'l(L) 

0 V ^ ViN ^ 5.5 V; 

4.5 V^ Vcc^ 5.5 V; 

Vss = 0 V; All other pins not 
under test = OV 

-10 

- 

10 

)lA 

Output Leakage Current 

* DQ(L) 

0 V ^ VOUT ^ 5.5 V; 

Data out disabled 

-10 

- 

10 

Operating Current 
(Average Power 
Supply Current) 

MB81C4258-85 

Icci 

(Note) 


- 

- 

65 

mA 

MB81C4258-10 

RAS & CAS cycling; 
tRC = min 

60 

MB81C4258-12 

50 

Standby Current 
(Power Supply 
Current) 

TTL Level 

ICC2 

PAS = CAS = ViH 

■ 

- 

2.0 

mA 

CMOS Level 

R]^ = C^ ^ Vcc-0.2 V 

1,0 

Refresh Current 
#1 (Average 

Power Supply 
Current) 

MB81C4258-85 

|CC3 

(Note) 

CAS = ViH, RAS cycling; 
tRC = min 

- 

- 

60 

mA 

MB8104258-10 

55 

MB81C4258-12 

45 

Static Column 

Mode Current 

MB81C4258-85 

ICC4 

(Note) 


- 

- 

30 

mA 

MB81C4258-10 

RAS = CAi =VIL 
tsc = min 

30 

MB81C4258-12 

23 

Refresh Current 
#2 (Average 

Power Supply 
Current) 

MB81C4258-85 

Ices 

(Note) 

RAS cycling 

- 

- 

60 

mA 

MB81C4258-10 

CAi-before-R^; 
tRC = min 

55 

MB81C4258-12 

45 


Note: ICC depends on the output load conditions and cycle rates; The specified values are obtained with the output open. 
Ice depends on the Input low voltage level VIL, VIL>-0.SV. 
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AC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted.) * Notes 1, 2, 3 
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AC CHARACTERISTICS 

(At recommended operating conditiona unless otherwise noted.) * Notes 1, 2, 3 


Symbol 


:|S«B8tC42S«-85 MB81 C4i«8-t<> MB81C4i«S-« 




Urtti I Notft 



Access Time from CAS 
(Counter Test Cycle) 


Static Column Mode Read/Write 
Cycle Time 






Access Time from WE Precharge 


Output Hold Time for Column Address t 
Change 


Column Addre ss Ho ld Time 
Referenced to RAS Rising Time 


Last Write to Column Address 
Delay Time 
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Notes: 

1. An Initial pause (ftAi§=6AS=ViH ) of 200p.8 is required 
after power-up followed by any 8 AAS-only cycles before 
proper device operation is achieved, in case of u sing 
inter nal r efresh counter, a minimum of 8 SA§-be- 
fore-hAS initialization cycles instead of 8 RA§ cycles are 
required. 

2. AC characteristics assume tr - 5 ns 

3. ViH (min) and Vil (max) are reference levels for 
measuring timing of input signals. Also transition times 
are measured between Vih (min) and Vil (max). 

4. Assumes that tRCD ^ tRCD (max), tRAO ^ tRAD (max). If 
tRCD (or tRAD) Is greater than the maximum recom¬ 
mended value shown In this table, tRAC will be increased 
by the amount that tRCD (or tRAD) exceeds the value 
shown. Refer to Figs. 2 and 3. 

5. Assumes that write cycle only. 

6. If tRAD ^ tRAD (max), access time is tAA. 

7. Measured with a load equivalent to two TIL loads and 
tOOpF. 

8. tOFF and tOEZ are specified that output buffer change to 
high impedance state. 

9. Operation within the tRCD (max) limit insures that tRAC 
(max) can be met. tRCD (max) is specified as a 
reference point only; if tRCD is greater than the specified 
tRCD (max) limit, access time is co 

ntrolled exclusively by tcAC or tAA. 

10. tRCD (min) = tRAH (min) + 2tT + tASC (min) 

11. Operation within the tRAD (max) limit Insures that tRAC 
(max) can be met. Irad (max) Is specified as a 
reference point only; if tRAD is greater than the specified 


tRAD (max) limit, access time is controlled exclusively by 
tCAC or tAA. 

12. Either tRRH or tRCH must be satisfied for a read cycle. 

13. Assumes that tvvs ^ tws (min) 

14. Either tDZC or tDZO must be satisfied. 

15. Assumes that tLWAD ^ tLWAD (max). If tLWAD Is greater 
than the maximum recommended value shown in this 
table, tALW will be Increased by the amount that tLWAD 
exceeds the value shown. 

16. tAHR is yec ified to latch column address by the rising 
edge of RA^. 

17. Operation within the tLWAD (max) limit insures that tALW 
(max) can be met. tLWAD (max) is specified as a 
reference point only; if tLWAD is greater than the 
specified Ilwad (max) limit, then access time is 
controlled by tAA. 

18. tLWAD (min) = tCAH (min)+ tT(tT - 5 ns). 

19. tws and twH are specified as a reference point only, if 
tws ^ tws (min) and tWH ^ tWH (min), the data output 
pin will remain High-Z state through entire cycle. 

20. Either toEHR or tOEHC Is satisfied. 

21. Assu mes that ciAS-before-ftAS refresh.CjA^-before 
PIaS refresh counter test cycle only. 
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FUNCTIONAL TRUTH TABLE 


CiPoK Input 


Operation Mode 


Standby 


Read Cycle 


Write Cycle 
(Early Write) 


Read-Mcdify-Write 

Cycle 


Static Column Mode 
Read Cycle 


Static Column Mode 
Write Cycle 


Static Column Mode 
Read-Modify-Write Cycle 


Static Column Mode 
Mixed Cycle 


RAS-only 
Refresh Cycle 


CAS-before-RAS 
Refresh Cycle 


Hidden Refresh 
Cycle 


Addreee input 1 Data 





X : "H" or "L" 

*1: If tWS < tWS (min) and tWH < tWH (min), the data output become Invalid. 
*2: After first cycle, row address is not necessary. 
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Fig. 4 - READ CYCLE 



*1; If tRAD ^ tRAD (max), access time Is tCAC or tAA whichever occur later. ”H” or "L” 

DESCRIPTION 

To Implement a read operation, a valid address Is latched In by the RAS and CAS address strobes and, with Wl set to a High 
level and Ul set t o a Low leve l, the output Is valid once the memory access time has elapsed. The access time Is 
determined by RAS (tRAC), CAS (tCAC), (tOEA) or column addresses (tAA) under the following conditions: 

• If tRCD > tRCD (max), access time = tCAC. 

• If tRAD > tRAD (max), access time = tAA. 

• If 5 e Is brought Low after tRAC, tCAC, or tAA (which ever occurs later), access time = tOEA. 
However, If either CAS or OE goes High, the output returns to a hIgh-Impedance state after tOH Is satisfied. 
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DESCRIPTION L-J 

In a static column mode read cycle, the access time is tRAC from the failing edge of RAS or tAA from the column address 
Input or tOEA from the falling edge of OE. The data remains valid for a time tAOH after the column address is changed. 
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In the static colum n mo de read-modify-write cycle, WE goes low after tAWD from the column address Inputs and tcwo fr om 
the fating edge of CAS. The data and column address Inputs are strobed and latched by the falling edge of WE. The OE 
must be high before the data are applied to DQ pins. 
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Fig. 10 - STATIC COLUMN MODE MIXED CYCLE *1 


n 

tRCD *” 

1 

tCAS 

tCP 

tCAS 

tCP 

, n , 

1 

1 ^ 




- 



' tRSH - 

- tCAS 


-q tCAH 

. tLWAD*2 
-rr tAHLW 


ViH ^ W 

ViL - II 


COLUMN ■ 
ADDRESS 1 ■ 


r COLUMN 1 
Laddress 24 


PQ VIM _ 

(Input) viL — 


(Output) VOL — 



WRITE CYCLE 


READ CYCLE 


READ-MODIFY- WRITE CYCLE 

*1; This Is an example of static column mode mixed cycle. | [ "H" or "L" 

*2; If tLWAD Is satisfied Its mln/max value, tALW = tsc (min) + tAA (max) \ \ 

DESCRIPTION Valid Data 

In the static column mode, read, write, and read-modify-write cycles can be mixed In any order. 

In the next read cycle of static column mode write cycle or read-modIfy-wrIte cycle, the access time Is determined by the 
following conditions. _ 

1 . tALW from the falling edge of or CAS at previous write cycle. 4. tCAC from the falling edge of CAS 

2. tAA from the column address Inputs. 5. tOEA from the falling edge of OE 

3. twPA from the rising edge of WE* at the read cycle. 
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FUJITSU 


Fig. 11 - RAS-ONLY REFRESH (WE * OE = ”H” or "L”) 



V|H - 
V|L - 

Aq to A0 

II 

I _1 

:>:> 


ViH- 


V,L- 

DQ 

VoH - 

(Output) 

VoL - 



DESCRIPTION 

Refresh of RAM memory oelis Is aooomplished by performing a read, a w rite, or a read-modlfy-wrlte cy cle at aach of 512 
row addresses every 8.2-mllllseconds. Three refresh modes are available; f^A^-only refresh, CAS-before-RAS refresh, and 
hidden refresh. 

RAS-only refresh Is performe d by k eeping L ow and CAS High throughout the cycle; the row address to be refreshed is 
latched on the falling edge of RA^. During hA^-only refresh, DQ pins are kept in a high-impedance state. 


Fig. 12 - CAS-BEFORE-RAS REFRESH (AO to A9 = WE = OE = ”H” or ”L”) 


V|L . 


DQ VoH' 
(Output) VoL - 



DESCRIPTION 

CAS-before-flAS refresh is an on-chIp refresh cap ability that eliminates the need for external refresh addresses. If bAS is 
held Low for the specified setup time (tcsR) before ftA^ goes Low, the on-chIp refresh control clock generators and refresh 
address counter are enabled. An internal refre sh op eration auto matically occurs and the refresh address ccunter Is 
Internally Incremented In preparation for the next bA^-before-t^AS refresh operation. 
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Fig. 14 - CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE 


y~ 

V|L 



DQ V,H — 

(Input) V|L — 


DQ VoH — 

(Output) VoL — 




|>2j 

DESCRIPTION 

A special timin g seq uence u sing t he cA^-before-RAS refresh coun ter test cycl e provides a co nven ient method to verify the 
functionality of SA5-before-*RA§ refresh circuitry. If, after a CA^-before-RAS’refresh cycle. CA^ makes a transition from 
High to Low while RAS Is held Low, read and write operations are enabled as shown above. Row and column addresses are 
defined as follows: 

Row Address: Bits AO through AS are defined by the on-chip refresh counter. 

Column Address: Bits AO through AS are defined by latching levels on AO-AS at the second falling edge of CAS. 

The CAS-before-RAS Counter Test Cycle Is designed for use with the following procedures: 

1) Initialize the internal refresh address counter by using eight CAS-before-RAS refresh cycles. 

2) Use the same column address throughout the test. 

3) Write zeroes (Os) to all 512 row addresses at the same column address by using normal early write cycles. 

4) Read zeroes written in procedure 3 and check; simultaneously write ones (Is) to the same addresses by using 
internal refresh counter test read-write cycles. Repeat this procedure 5.2 times with addresses generated by 
the internal refresh address counter. 

5) Read and check data written in procedure 4 by using normal read cycle for all 512 memory locations. 

6) Complement test pattern and repeat procedures 3, 4, and 5. 
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PACKAGE DIMENSIONS 

(Suffix : -P) __ 


20-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-20P-M03) 





MB81C4258-85 

MB81C4258<-10 

MB81C4258-12 


PACKAGE DIMENSIONS (continued) 

(Suffix ; >C) _ 

20>LEAD CERAMIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-20C-A03) 



FUJITSU 
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PACKAGE DIMENSIONS (Continued) 

(Suffix ; ~PJ) __ 

26-LEAD PLASTIC LEADED CHIP CARRIER (SOJ-26) 
(CASE No.: LCC-26P-M01) 





MB81C4258- 

MB81C4258- 

MB81C4258- 


PACKAGE DIMENSIONS (Continued) 

(Suffix ; -PSZ)_ 


20-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE 
(CASE No.: ZIP-20P-M02) 


2 
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CMOS 262,144 X 4 BIT Serial Access DYNAMIC RAM 

The Fujitsu MB81C4259 is a fully decoded CMOS Dynamic RAM 
(DRAM) that contains 1,048,576 memory cells accessible in 
4-blt increments. The MB81C4259 features a serial access 
mode of operation whereby the user can serially access up tc 
1024 bits of data at very high speed. The MB81C4259 DRAM is 
Ideally suited for mainframes, buffers, hand-held com¬ 
puters, video imaging equipment, and other memory applica¬ 
tions where very low power dlssd4>atlon and high bandwidth 
are basic requirements of the design. Since the standby 
current of the MB81C4259 is only about one-fifth that of a 
conventional NMOS DRAM, the device can be used as a non¬ 
volatile memory in equipment that uses batteries for pri¬ 
mary and/or auxiliary power. 

The MB81C4259 is fabricated using silicon gate CMOS and 
Fujitsu’s advanced triple-layer polysilicon process. This 
process, coupled with three-dimensional stacked capacitor 
memory cells, reduces the possibility of soft errors and 
extends the time interval between memory refreshes. Clock 
timing requirements for the MB81C4259 are not critical 
and all inputs are TTL compartible. 

PRODUCT LINE & FEATURES 


TS026-C886 
June 1988 


1 Parameter 

MB81C42 

59-85 

MB81C4259-10 

MB81C4259-12 1 

1 g':?*!" V:T.T.r11 1'.'rmaBHBHHHHi 


100ns max. 







Access Mode Cvc 





Operating current 
Standby current 


35SfflA nax. 330mA max. 275mA max. 


I Ki m i < M FTTl iWiili?! 'ir.g : [»K» fTTI 1 ] 


• On-chip latches for both address and data 

• TTL compatible inputs and outputs 

• Three-dimensional stacked capacitor memory cells 

• 512 refres h cy cles e very 8.2ms 

• RAS-only, CAS-before-RAS, or Hidden refresh 

• Both early and delayed (OE) write 

ABSOLUTE MAXIMUM RATINS (See NOTE) 


Rating 


Voltage on Any Pin Relative to Vss_ 



Storage Temperature 


Power Dissipation 


Short Circuit Output Current 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt* 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxir 
mum rated voltages to this high impedance 
circuit. 
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PIN ASSIGNMENTS AND DESCRIPTIONS 


20-PdbDi DIP: 
(TOP VEIW) 


26-Plii SOJ: 
(TOP VIEW) 


DQl 

522 

WE 

RAS 

NC 

AO 

A1 

A2 

A3 

vcc 




20-Pill ZIP: 
(TOP VIEW) 


gSl 00« OOt ^ NC. ^ 


- >gll u« » 

_srrwaKttxwesirsusrtas 

3»J SL* »L* ItL* t3«J IJ 


L! 17L« tyJ/ 


00* v« OOt 


■gr 


Designator 


Function 


DQl - DQ2 : 

DQ3^ DQ4 
WE : 

RAS : 

NC : 

AO - A3 : 

A4 - A8 
VCC : 

OE : 

CAS : 

VSS : 


When WE is Low, DQ1-0Q4 serve as data inputs; when 
WE is High, these pins provide output data. 

When active Low, the write mode is enabled, when 
High, the read mode is enabled. 

Row address strobe. 

No connection. 

Address inputs. 

+5 volt power supply. 

When active Low, enables output pins DQ1-DQ4 
Column address strobe. 

Circuit ground. 


RECOrWENDED OPERATING CONDITIONS 

(Referenced to VSS) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Operating 

Temperature 

Supply Volate 

VCC 

VSS 

m 

H 

5.5 

0 

V 

0*C to +70“C 

Input High Voltage, all inputs 

VIH 

ma 


* 6.5 

V 

Input Low Voltage, all inputs 

VIL 

1^1 



V 

Input Low Voltage, DQ 

VILD* 

-1.0 

- 

0.8 

V 


* The device will withstand undershoots to the -2.0 level with a maxinmm 
pulse width of 20 ns at the -1.5 V level. 
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FUNCTIONAL OPERATION 

Address Inputs ; 

Eighteen binary Input address bits are required to select any 4 of 262,144 cell 
locations within the MB81C4259. Nine row address bits ar e p laced onto the input 
pins(AO to A8) and latched with the Row Address Strobe (HAS) signal. Nine column 
address bit s are then placed onto the input pins and latched with the Column Address 
Strobe ( GAS ). Al l r ow and column addresses must be stable on or before the falling 
edge of RAS and CAS, respectively. Since the address latch is flow through latch, 
address Informatibn at address pins are automatically latched as column address after 
tRAH(fflin)*('tT. If tRAD ^ tRAD(min) access time is ox t^ whichever occur later. 

Write Enable ; 

The read or write mode is determined by the WE input. If VE~high, a read cycle is 
selected. If WE^low, a write mode is selected. Data input is ignored during read 
-mode'. 

Data Input ; 

Data are written to the MB81C42S9 during a wri te (early write or OE write) or read- 

modify-write cycle. The falldLng edge of WE or CAS, whichever is later, is a strobe___ 

for the input data latch. In an early write cyc le, data on DQ pins are strobed by CAS, 
and the setup and hold times are referenced to CAS due to the WE i s s et low before 
CAS. In a delayed write or read-write cycle, WE is set low after C AS. Thus data on DQ 
pins are strobed by WE, and set-up and hold times are referenced to WE. 

As MB81C4259 has I/O common pins, so in case of delayed write and read-modify-write, 
input/output data should be controlled by OE. 

Data Output ; 

The output buffers are three-state TTL-compatible with a fan-out of two standard TTL 
loads. Data Out are the same polarity as Data In. The outputs are in high impedance 
state until CAS goes low. In a read or read-write cycle, the outputs become valid 
after; ____ 

1) from the falling edge of RAS when t|(Q])(fflax) is satisfied 

2) tcAC falling edge of CAS when tRQD is greater than tpcDCmax) 

3) tAA from column address input when tRAD is greater than tRAD(max). 

4) tOEA from the falling edge of OE when OE is brought "L" after tRAC, tCAC, or 

tAA. _ _ 

The data remains valid until either CAS or OE returns to ”H'*. In an early write cycle, 
the output buffers are in high impedance state during the entire cycle. 
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FUNCTIONAL OPERATION 



Serial Access Mode of Operation ; 

In the serial access mode of operation, the user can serially access (2 ** 512) x 4 
bits of data and perform high-speed read, write, or read-modify-write operations. 
During the serial access mode, the bits of data that may be accessed are determined 
by nine bits of row addresses. For initial access, address bits CAO to CAS are used 
to select one of 512 serial access bits. After the first bit are accessed by this 
method, all remaining bits are accessed by simply toggling the co lumn address 
strobe (CAS) from High to Low. Each High-to-Lov transition of CAS internally incre¬ 
ments CAO to CAS and provides access to the next serial access bit. If more than 
512 bits are accessed during the serail access mode, the address sequence shown in 
table 1 will repeat. 


Table 1 - SERIAL ACCESS MODE ADDRESS SEQUENCE 


Sequence 

Serial Access 
Bit 

Row Add. 
(RA8-RA0) 

Col. Add. 
(CA8~CA0) 

Remarks 

RAS/CAS (Normal mode) 

1 

101010101 

000000000 

Input address 

Toggle CAS 

2 

101010101 

000000001 

Internally generated 
address 

Toggle CAS (S«ial 

3 

101010101 

000000010 

Internally generated 
address 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Toggle CAS (Serial 

511 

101010101 

111111110 

Internally generated 
address 

Toggle CAS (Serial 

512 

101010101 

111111111 


Toggle CAS (Serial _ 

Access mode) 

1 

101010101 

000000000 

Sequence repeats 
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DC CHARACTERISTICS 

(Reconanendac operating conditions unless otherwise noted.) 





Value 


Parameter 


Symbol 

Min 

Typ 

Max 

Unit 


MB81C4259-85 



mu 

65 


Average power supply current 

MB81C4259-10 

ICCl 


^^m 

60 

mA 

(RAS, CAS cycling ;tRC*niin) 

MB81C4259-12 


jj^Hi 

Wtm 

mBi 


CTAMDBY CURRENT 

Power supply current 

TTL level 

RASaCAS»VIH 

rnn*> 

■ 

■ 

m 

mA 

CMOS level 

RASs«CASkVCC-0.2V 


■ 

■ 

UQ 


MB81C4259-8S 


■■mi 

mmi 

60 


Average power supply current 

MB81C4259-10 

ICC3 


^^m 

55 

mA 

(CAS »VIH HAS cycling ;tRC=>niin) 

MB81C4259-12 


HHI 

mu 



SERIAL ACCESS MODE CURRENT* 

MB81C4259-85 


IHH 


40 


(RAS * Vj!,, CAS a cycling; 

MB81C4259-10 

ICC4 


^^m 

■Qi 

olA 

tSA« min) 

MB81C4259-12 


mm 

HH 

ikei 



MB81C4259-85 


mm 

mmi 

60 


Average power supply current 

MB81C4259-10 

ICCS 



■ESI 

mA 

(CAS-befOre-RAS; tRC ® min) 

MB81C4259-12 


imHi 

im 

45 


INPUT LEAKAGE CURRENT 

Input leakage current, any input (OVSVIN 

S5.5 V, 4.5VSVCCS5.5V, VSS»0V, all other 
pins not under test^OV) 

Il(L) 

-10 

1 

10 



IDQ(L) 

-10 


10 


OUTPUT LEVELS 

Output high voltage (Iqh ^-SmA) 

VOH 

H 

■ 

■ 

■ 

Output low voltage(I0L=4.2mA) 


VOL 

■ 

■ 


B 


*: ICC depends on the output load conditions» input levels, and cycle rate. 
The specified values are obtained with the output open. 

ICC also depends in input low voltage level, VILD, VILD^-0.5V. 
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AC CHARACTERISTICS 

(At racoiiiniendad operating conditions unless otherwise noted.) Notes 1, 2, 3 


Parameter Symbol MB81C4259-85 MBaiC4259«10 MB81C4259-12 Unit Note 

Min I Max Min I Max Min I Max 


Time Between Refresh 


Random Read/Write Cycle Time 


Read-Modifv-Write Cycle Time 


Access Time from 


Access Time from 


Access Time from Column 
Address 


Output Hold Time 


Output Buffer Turn On Delay 
Time 


Output Buffer Turn off Delay 
Time 


Transition Time 


Precharae Time 


Bl 

ini'fi!--; 
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AC CHARACTERISTICS - Continued - 

(At Recommended operating conditions unless otherwise noted) Note 1, 2, 3 


'SB 

Parameter 

Symbol 

MB81C4259-85 

MB81C4259-10 

MB81C4259-t2 

Unit 

Note 

■ESIl 

■r.TT!ll 

Hxsai 


HIQil 


36 

cas Set Up Time for Cg- 
before-RAS Refresh 

tCSR 

Hi 


0 


■■ 


ns 


37 

cAs Hold Time for CAS-before 
RAS Refresh 

tCHR 

15 


15 


20 


ns 

Hi 


Access Time from 0£ 



22 


25 


30 

HESH 

HHH 

■ 

Output Buffer Turn Off Delay 
from OE 

tOEZ 


25 


25 


25 

ns 

8 

1^ 

OJ^ to RAS Lead Time for 

Valid Data 

tOEL 

10 


10 


10 


ns 

Bi 

Ksa 

dE Hold Time Referenced to WE 


0 


0 


0 


ns 

HSH 

Ka 

M to Data In Dealy Time 


25 


25 


25 


HSH 

HHI 

KBI 


tD2C 

0 


0 


0 


HCSH 





0 


0 


0 


ns 

—WM 

■ 


tCAT 


50 


50 


60 

ns 


■ 

Serial Access Mode Read/Write 
Cycle Time 

tSA 

60 


60 


70 


ns 

IB 

H 

Serial access Mode Read- 
Modify-Write Cycle Time 

tSARW 

115 


115 


130 


ns 

Hi 

52 

Access Time from Serial 

Access Mode CAS Precharj;e 

tSPA 


60 


60 


70 

■; ^ ' ■ 

7,16 

53 

Serial Access Mode CAS 
Precharge Time 

tSCP 

15 


15 


15 


ns 

m 


Notes; __ 

1. An Inftfal pause(R>^C^VIH) of 200)is Is 

required after power-up followed by any 
8 RAS-only cycles before proper device 
operation is achieved. In case of using 
int ernal r efres h counter, a nininus of 8 
CAS-before-RAS initial!zation cycles 
instead of 8 RAS cycles are required. 

2. AC characteristics assuae tjsSns 

3. V|j| (sin) and Vj^ (max) are reference 
levels for aeasuring tiling of input 
signals. Also, transition times are 
measured between Vj^ (min) and V||_ (max). 

A. Assumes that t^cQ $ (max), t^^ ^ 

If tgco (or tRA0)is greater 
than the maxiaua recoaaended value shown 
in this table, tf^Q will be increased by 
the aaout that tRCO exceeds the value 
shown. Refer to Fig.2 and 3. 

5. Assumes that tRco ^ ^CO ^RAD ^ 

tRAo(“a>«)* ^ASC ^ ^AA'^CAC’^T* 
access tine is tg^C* 

^AD ^ ^RAot®*^) ^ASC ^ 
tAA'^CAC'^T' access tine is 

7. Measured with a load equivalent to two 
TTL loads and 100 pF. 
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8. tQpp and toE 2 is specified that output 

buffer change to high impedance state. 

9. Operation within the (max) limit 

insures that tR^c (®ax) can be net. 
tRCO (max)is specified as a reference 
point only; if tpQQ is greater than the 
specified i,ft, access tine 

is controlled exclusively by t^^c 

10. tRCO (■*") * ^AH (■*«) ♦ 2tj ♦ t;^sc (■*") 

11. Operation within the liait 

insures that tR;^(nax) can be net. 
t|^Ao(®®^) is specified as a reference point 
only; If tf^AO greater than the specified 
tRAo(®sx) limit, access time is controlled 
exclusively by tQAc or tAA. 

12. Either tR^^ or tRQ}f nust be satisfed 

for a read cycle. 

13. Assuaes that ty ^3 < t^S^®^®)* 

1A. Either to 2 c or to 2 o "ust be satisfied. 

15. tyA;s Is specified as a reference point only. 

I^ l^WCS ^ ^WCS^®'^) the data output pin will 
remain High-Z state through entire cycle. 

16. tSPA is access tine from the selection of a 

new column address (that is caused by chang¬ 
ing CAS From "L" to ”H'*). Therefore, if tSCP 
is long, tSPA is longer than tSPA(nax). 

17. Assume that CAS -before-RAS Refresh cycle and 

CAS-before-RAS counter test cycle only. 
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Fig. 2 - tRAC va. tRCD 


Fig. 3 - tRAC vs. tRAO 


120ns Version 

g120- . . 

c lOOns Version A 

•* <100 - — . . y 

8Sns Version A 


20 40 60 80 VOO 120 

Irco 


120n$ Version > 

„,J0. -y 

c lOOnsVersion/i 


80 8SnsVersj 


20 40 60 80 100 120 

Iraq 


FUNCTIONAL TRUTH TABLE 


Operation Mode I Clock Input 



Refresu Note 




Valid 


X Valid Valid Valid Hiah-Z 


Valid Valid Valid 


Hiah-Z 


High-Z 


Valid 


X 

X 

X 

X 

X 





; ”H" or "L' 

*; It is impossible in Nibble Mode 
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Read Cycle 



DESCRIPTION 

To Implement a read operation, a valid address Is latched In by the RA^ and address strobes and, with WE set to a High 
level and GE set to a Low level, the output Is valid once the memory access time has elapsed. The access time Is 
determined by RAS (tRAC). (tCAC). 0£. (tosA) or column addresses (tAA) under the foAowino conditions: 

e If tRCO > tRCO (max), access time s tCAC. 

• If tRAO > tRAO (max), access time a tAA. 

• If OE Is brought Low after tRAC. tCAC, or tAA (which ever occurs later). access time * tOEA. 
However, if either C/^ or OE goes High, the output returns to a high>lmpedanee state after tOH Is satisfied. 
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DESCRIPTION 

A writ# cyd# is similar to a rsad cyda sxespt WE* Is sat to a Low stats and ^ Is a • H I* tignai. A writs cyds can bs 
bnpismsntsd In sithsr of thrss ways->sariy writs, 736 writs (dsiaysd writs), or rsad-modlfy-writs. During aJI writs eydss, 
timing paramstsrs tmM., tcWL, tPAL. and tCAt. must b s satisfisd. In ths sariy writs cyds shown abovs twcs satisfisd, data 
on ths OQ pins Is latchsd with ths failing sdgs of CAS and writtsn into msmory. 
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DESCHIPTION 

In th* OE (delayed write) eyeie, twcs la not aatisflad; thus, the data on the DO pine la latched with the (alOng edge of ^ 
and written Into memory. The Output Enable (oS) signal must be changed from Low to High betor WE goes Low (t060 + 
to's). 
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DESCRIPTION 

Th« read«modIfy-wrtta cyela ia axeeutod by changing WE from High to Low aftar tha data appaars on tha DQ pins. In tha 
raad-modify-writa cyela, OE must be changed from Low to High aftar tha memory access time. 
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OESCRIPTION 


The serial access mode read cycle can be executed after 
cycle uith holding RAS-"L", applying column address and 
andkaapinglilE*”H’'. 


nor mal 
CAS, • 


Data are not refrashad during sariai accass moda cycla. Tharefore, 
pay attantion that rafrash requirment must ba kapt. 
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Swial Access Hods Hcite Cycle (Serly-Wrlte) 



OESCBIPTION 

The serial access mode urite cycle is executed by th'^same^ 
manner as serial read cycle except for teh state of UE (e.i., 

Ul."!"). 

If write operati on begins, input data is latched with the later 
falling edge of cTs or WT. (If write_operation is executed by 
cTs control, it is possible to keep during the continuous 

serial access mode write cycle.) 

Oata are no.t refreshed during serial access mode cycle. Therefore 
pay attention that rafreah requirment must be kept. 
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DESCRIPTION 

Th« read-modlfy-wrKe cycia can ba usad durino aarial aeeaas moda at wad as normal moda oparatlon. During tha tarlal 
accass moda, ad combinations of read, wrtta, and raad-modlfy-wrtta cycia can ba appllad as wall as normal mode 
oparatlon. 
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DEscnipnoN 

BafrMh of BAM immorv cells Is aeeompished by pertormiBg a read, a write, or a read-me dify-w rite cy cle at each of 512 
^iS^-lTev^-STsecci^. refr.^ n»«l“ H^S-only refresh. CSS-before-TOS refresh, and 

Wdden refresh. 


roC3-only refresh Is performed by keeping HXT Low and CSS High throughout the eyde; the row address to be refreshed Is 
latched on the falling edge of HSS. During BSS-only refresh. DO pins are kept In a hlgtKJmpedanee state. 


2-216 









FUJITSU 


MB81C4259-85 

MB81C4259-10 

MB81C4259-12 



DESCRIPTION 

t;A^-b«fora-RAS rafrash Is an on-ehip rarfraah cap ability that atimlnataa tha naad for axtamal rafra$h addrassas. If is 
hald Low for tha spaeWad satup ttmm (tcsn) bafora MAS goas Low, tha on-chIp rafrash control dock ganarators and rafrash 
addrass countar ara anablad. An Intamal rafra sh op aratlon auto matically occurs and tha rafrash addrass counter is 
Intamaily incramantad In praparatfon for tha next CA?>ba/ora-7CICS refresh oparatlon. 
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DESCRIPTION 

A hidden refresh cycle may be performed while maintaining the latest valid data at the output by extending the active time of 
Ca 5 and cyclinglOkS. The refresh row address Is provided by the on-cWp refresh address counter. This eliminates the need 
for the external row address that Is required by DRAMs that do not have CXS-before-WS refresh capabinty. 
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CAS-before—RAS Refresh Counter Test Cycle 



DESCRIPTION 

A special timing sequence u sing t he CAS-before-riAS refresh coun ter test cycle provides a co nveni ent method to verify the 
functionality of C X5^be fore«TO5 refresh circuitry. If. after a CAS-before-RA^ refresh cycle. CTSS makes a transition from 
High to Low while HAS is held Low, read and write operations are enabled as shown above. Row and column addresses are 
defined as follows: 

Row Address: Bits AO through AO are defined by the on^hip refresh counter. 

Column Address: Bits AO through A8 are defined by latching levels on A0~A8 at the second falling edge of 

The CA'S*before«RA^ Counter Test Cycle Is designed for use with the following procedures: 

1 . Initialize the Internal refresh address counter by using eight CA^-before-RA^ refresh cycles. 

2. Use the same column address throughout the test. 

3. Write zeroes (Os) to all 512 row addresses at the same column address by using normal early write cycles. 

4. Read zeroes written In procedure 3 and check; simuitaneousiy write ones (Is) to the same addresses by using 
Internal refresh counter tost read-write cycles. Repeat this procedure 5.2 times with addresses generated by 
the Internal refresh address counter. 

5. Read and check data written In procedure 4 by using normal read cycle for all 512 memory locations. 

6. Complement test pattern and repeat procedures 3. 4. and 5. 
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PACKAGE DIMENSIONS 


20-UEAD PLASTIC DUAL-IN-UNE PACKAGE 
(CASE No.: DiP-20P-M03) 


EJECTOR MARK 


.283t.a( 

w asoto. 




62)TYP 



.050(1.27) 

MAX 


.100(234) 

TYP 


(0.82^*®) 


U U V V 

| ] .o^g 



.197(5.00)MAX 


.12S(3.18)MIN 


.020(0.5 DMIN 


(1.20^q ) ^•‘♦5^.05' 


e FUJITSU LIMITED 1987 020011S-1C 


Oimtnsions in 
inches (miilin^ters) 
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PACKAGE DIMENSIONS 
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PACKAGE DIMENSIONS (Continued) 


26-LEAD PLASTIC LEADED CHIP CARRIER (SOJ-26) 
(CASE No.: LCC-26P-M01) 



.332 ±.005 
(8.43 ±0.13) 


.300 (7.82) 
NOM 



.268 ± .020 
(6.81 ±0.51) 


.675 (17.15) NOM 


.098 (2.50) NOM 


.100 (2.54) 
TYP 


.050 ± .005 U 

(1.27 ±0.13) r .600(1S.24)fl6F 



J 1^ .017».0( 

~ r (0,43 ±0. 


NOTE: Although this package has 20 leads oniy. its pin positions are the same as that of 26-lead package. 
Foot-print compatible with •SOJ-26" . LCC-26C-A01. 


Olmanslons In 
Inch** (millimatars) 


C26003S-4C 






■■il 

FUJITSU 



MB81C4259-85 

MB81C4259-10 

MB81C4259-12 


PACKAGE DIMENSIONS 
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PACKAGE DIMENSIONS (Continued) 


20-LEAO PLASTIC ZIGZAG-IN-UNE PACKAGE 
(CASE No.: ZIP-20P-M02) 



Olmwwiona In 
InehM (milllmatars) 


Z20002S>2C 




CMOS 4,194.304 BIT 
FAST PAGE MODE 
DYNAMIC RAM 


CMOS 4,194,304 x 1 BIT FAST PAGE MODE DYMAMIC RAM 


MB814100-80 

MB814100-10 

MB814100-12 


TS035-A886 
June 1988 


The Fujitsu MB814100 Is CMOS fully decoded dynamic RAM 
organized as 4,194,304 words x 1 bit. The MB814100 has 
been designed for mainframe memories, buffer memories, 
and video image memories requiring highspeed, high-band 
width output with low power dissipation, as well as for 
memory.systems of handheld computers which need very low 
power dissipation. 

Fujitsu’s advanced three-dimensional stacked capacitor 
cell technology makes the MB814100 high a-ray soft error 
immunity and long refresh time. 

Since the CMOS circuits are used for peripheral circuits, 
low power dissipation and high speed operation are 
realized. 


PRODUCT LINE & FEATURES 


Parameter 

MB814100-80 

MB814100-10 

MB814100-12 

Row Access Time 

80ns max. 

100ns max. 

120ns max. 

Random Cycle Time 

155ns min. 

180ns min. 

210ns min. 

Column Address Time 

45ns max. 

50ns max. 

60ns max. 

Column Access Time 

25ns max. 

30ns max. 

35ns max. 

Fast Page Mode Cycle Time 

55ns min. 

60ns min. 

70ns min. 

Low Power Dissipation 

• Operating current. 

• Standby current 

413mA max. 
IlmW max.(TTL 

358mA max. 303mA max. 

level)/5.5mW max.(CMOS level) 


• On-chip latches for both address and data 

• TTL compatible inputs and outputs 

• Three-dimensional stacked capacitor memory cells 

• 102 4 refre sh cycles e ver y 16.4ms 

• RAS only, CAS-before-RAS, or Hidden refresh 

ABSOLUTE MAXIMUM RATINGS (See NOTE)_ 


Rating 

Symbol 

Value 

Unit 

Voltage on Any Pin Relative to Vss 

V|N, VouT 

-1 to+7 

V 

Voltage on V^c Relative to Vss 

Vcc 

-1 to +7 

V 

Ceramic 


-55 to+150 

®C 

Plastic 

•STG 

-55 to +125 


Power Dissipation 


1.0 

W 

Short Circuit Output Current 

- 

50 

mA 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 



sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt* 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxir 
mum rated voltages to this high impedance 
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CAPACITANCE (ta=25®c, f=iMHz) 


Parameter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance, AO to AlO, 

CiNi 


5 

pF 

Input Capacitance, RAS, CAS, WE 

ClN2 


5 

Pl' 

Output Capacitance, DOUT 

Coot 


5 

_i 

pF 
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2 


PIN ASSIGNMENTS AND DESCRIPTIONS 


18-Pin DIP: 
(TOP VEIW) 


26—Pin SOJ: 
(TOP VIEW) 


DIN 

VE 

RAS 

AlO 

AO 

A1 

A2 

A3 

VCC 




20-Pin ZIP: 
(TOP VIEW) 


Ca? Vss 9gE ^10 


r 2'“ «T! 8,“ IOh 12^ lefi 18 m 20, 

tHTirar ajciTn caranTc xmc dxacirjc^ cjrcacqT.-id 
\L'' 3*J »!J 2L» 9»J 7i 1' 13'J >5»J 17iJ 19 m / 

*9 Oqut 0|m Ra3 NC Ao A2 Vcc Aj A-j 


Designator : Function 


DIN 

DOUT 

WE 

RAS 

NC 

AO - AlO 
VCC 
CAS 
VSS 


Data Input 
Data Output 

When active Low, the write mode is enabled, when 
High^ the read mode is enabled. 

Row address strobe. 

No connection. 

Address inputs. 

+5 volt power supply. 

Column address strobe. 

Circuit ground. 


RECOMMENDED OPERATING CONDITIONS 

(All voltages referenced to ground; TA=0^C to 70”C) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Volate 

VCC 

4.5 

5.0 

5.5 

V 

VSS 

0 

0 

0 

Input High Voltage, all inputs 

VIH 

2.4 


6.5 

V 

Input Low Voltage, all inputs 

VIL 

-2.0 


0.8 

V 
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FUNCTIONAL OPERATION 


Address Inputs; 

A total of twenty-two binary input address bits are required to decode any one of the 
4,194,304 storage cells within the MB814100. Eleven row address bits are establ ish ed 
on the address input pins (AO to AlO) and latched with the Row Address Strobe (RAS) . 

The eleven column address bits are esta bli shed on the address input pins(AO to AlO) and 
latched with the Column Address Strobe(C AS) . All ro w and column addresses must be 
stable on or before the falling edge of RAS and CAS, respectively. 

Since the flow through type address latches are used, address information at address 
pins are automatically latched as column address after tRAH (min)+ tT. 

If tRAD ^ tRAD(max), access time is tCAC or tAA whichever occurs later. 

Write Enable: 

Read or Write mode is selected with the WE inputs . A high on WE selects read cycle 
and low selects write mode. Data input is ignored during read mode. 

Data Input: 


Data is written into the MB814100 during write or read-modify-wr ite cycle. The 
input data is strobed and latched by t he latter falling edge of CAS or WE. In an early 
wri te cycle, data input is strobed by CAS, and set up and hold times are refere nce d 
to CAS. In a delayed write or read-modify-write cycle, WE is set low after CAS. 
Thus, data input is strobed by WE, and set up and hold times are referenced to WE. 

Data Output: 

The output buffer is three state TTL compatible with a fan out of two standard TTL 
loads. Data out has the same porality as data in. The output is in high impedance 
state until CAS is brought low. In a read or read -mod ify-write cycle, the output 
becomes valid after tg^c ^^om the falli ng edge of RAS when tjjcD(™^^) satisfied 
or after tCAC from the falling edge of CAS when tp^j) is longer than tpQj)(max) or t^ 
from column address in put when tp^ is greater than tp^(max) . The data output 
remains valid until CAS returns to high. In an early write cycle, the output 
buffer is in a high impedance state during the entire cycle. In a delayed write 
cycle, if or t^v^o is less than tR^(min) or tQy|)(min), the output is invalid. 
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DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Conditions 

Symbol 

Value 

Unit 

Min 

Max 

Operating Current* 
(Average power 
supply current) 

MB814100-80 

RAS&CAS cycling; 
tRC=min 

ICCl 


75 

mA 

MB814100~10 

- 

65 

MB814100-12 

- 

55 

Standby Current 
(Power supply 
current) 

TTL level 

RAS=CAS=VIH 

ICC2 

- 

2.0 

mA 

CMOS level 

RAS=CAS>VCC-0.2V 

- 

1.0 

Refresh Current 1* 
(Average power 
supply current) 

MB814100-80 

CAS=VIH, RAS 
eye1ing;tRC=min 

ICC3 

- 

75 

mA 

MB814100-10 

- 

65 

MB814100-12 


55 

Fast Page Mode 
Current* 

MB814100-80 

RAS=VIL, CAS 
eye1ing;tPC=min 

ICC4 

- 

50 

mA 

MB814100-10 

- 

45 

MB814100-12 

- 

40 

Refresh Current 2* 
(Average power 
supply current) 

MB814100-80 

CAS-before-RAS 

tRC=min 

ICC5 

- 

75 

mA 

MB814100-10 

■ - 

65 

MB814100-12 

- 

55 

Input Leakage Current 

0V<VIN<5.5V, 
4.5V<VCC<5.5V, 
VSS=OV;pins not 
under test=OV 

iia) 

-10 

10 

pA 

Output Leakage Current 

OV<VOUT<5.5V; 

Data out disabled 

IO(L) 

-10 

10 

pA 

Output High Voltage 

I0H=-5mA 

VOH 

2.4 


V 

Output Low Voltage 

I0L=4.2mA 

VOL 


0.4 


*; ICC depends on the output load conditions and cycle rate. The specified values 
are obtained with the output open. 
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AC CHARACTERISTICS 

(At recommended Operating conditions unles 
Parameter 1 Symboll 


Time Between Refresh 


Random Read/Write Cycle Time 


Read-Modify-Write Cycle Time 


Access Time from RAS 


Access Time from CAS 


Column Address Access Time 


Output Hold Time 


Output Buffer Turn on Delay 
Time 


Output Buffer Turn off Delay 
Time 


Transition Time 


s otherwise noted.) * Notes 
MB814100-80 1 MB814100-10 I 


EEI 


■aiL 


■Qll^ 

mil 

wsa\ 


Eai 


eai 

ESI 


AS Pulse Width 


S Hold Time 


CAS to RAS Precharge Time 


RAS to 


Pulse Width 


CAS Hold Time 


__ Precharge Time 
(C-B-R Cycle) 


Row Address Set Up Time 


Row Address Hold Time 


Column Address Set Up Time 


Column Address Hold Time 


RAS to Column Address Delay 
Time 


RAS to Column Address Lead 
Time 


Read Command Set Up Time 


Read Command Hold Time 
Referenced to RAS 


Read Command Hold Time 
Referenced to CAS 


Write Command Set Up Time 


Write Command Hold Time 


Pulse Width 


Write Command to RAS Lead 
Time 


Write Command to CAS Lead 
Time 


12 3 

MB814100-12 Unit 
Min I Max 


16.4 



ns 

12 

ns 

12 

\mm 

wm\ 

\msm 


ns 


ns 


ns 
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AC CHARACTERISTICS - Continued - 

(At Recommended operating conditions unless otherwise noted) Note 1, 2, 3 



Parameter 

Symbol 

MB814100-80 

MB814100-10 

MB814100-12 

Unit 

Note 

Min 

KSSI 

Min 

Max 

■EEEI 


■nai 

DIN Set Up Time , 

tDS 

0 


0 


0 


ns 


ca 

DIN Hold Time 

tDH 

15 


15 


20 


EMI 


Ea 


tRWD 

80 


100 


120 



13 

ca 

CaS to T7E Delay Time 

tCWD 

25 


30 


35 


ns 

13 

■ 

Column Address to Wfi Delay 
Time 

tAWD 

45 


50 


60 


ns 

13 

■ 

RAS Precharge Time to U5S" 
Active Time(Refresh cycles) 

tRPC 

0 


0 


0 


ns 


■ 

CAS Set Up Time for CAS- 
before-RAS Refresh 

tCSR 

0 


0 


0 


ns 



CAS Hold Time for CAS-before 
-RAS Refresh 

tCHR 

15 


15 


20 


ns 


s 


tWSR 

0- 


0 


0 





W Hold Time from RAS 

tWHR 

15 


15 


20 


ns 


H 

Fast Page Mode Read/Write 
Cycle Time 

tPC 

55 


60 


70 


ns 


■ 

Fast Page Mode Read-Modify- 
Write Cycle Time 

tPRWC 

80 


85 


. 100 


ns 


■ 

Access Time from CAS 

Precharge 

tCPA 


55 


60 


70 

ns 

7,14 

H 

Fast Page Mode CAS 

Precharge Time 

tCP 



15 


15 


ns 

1 


NOIES ; 

1. A n In itial pause(RAS=CAS=VIH) of 200vis is required after power-up followed by any 
8 RAS-only cycles before proper device op era tion is achieved. In case of using 
internal refr esh counter, a minimum of 8 CAS-before-RAS initialization cycles 
instead of 8 RAS cycles are required. 

2. AC characteristics assume t'p=5ns. 

3. Viji (min) and Vj^ (max) are reference levels for measuring timing of input signals. 
Also, transition times are measured between Vjh (min) and Vjl (max). 

4. Assumes that tRCD^tRCD(max), tRAD^tRAD(max). If tRCD(or tRAD) is greater than the 
maximum recommended value shown in this table, tRAC will be increased by the amount 
that tRCD (or tRAD) exceeds the value shown. 

5. If tpcD 5 ^RCDrmax)> ^RAD 5 ^RAD(®^^) ^ASC 5 ^AA“^CAC”^T> access time is tcAC- 

6. If tRAD 5 tRAD(max) and tp^sc i ^AA-^CAC”^!* access time is tAA- 

7. Measured with a load equivalent to two TTL loads and 100 pF. 

8. toFF is specified that output buffer changes to high impedance state. 

9. Operation within the tRcp (max) limit insures that tpAc (max) can be met. tpcp (max) 
is specified as a reference point only; if tRQp is greater than the specified tRQp 
(max) limit, access time is controlled exclusively by t^AC ^AA* 

10* tRCD = tRAH (min) + 2tx + tASC 

11. Operation within the tRAD(max) limit insures that tRAc(max) can be met, 

tRAD(max) is specified as a reference point only; If tRAp is greater than the specified 
tRAD(max) limit, access time is controlled exclusively by tQAC ^aa* 



















































































■Illiini MB814100-80 
FUJITSU MB814100-10 
iiilllllllllli MB814100-12 


12. Either or tpQH must be satisfied for a read cycle. 

13 i tyQs> ^CWD> “^EWD and "^AWD ^ restrictive operating parameter . They are Included 

in the data sheet as an electrical characteristic only. If tycs ^ ^WCS (min) , the 
cycle is an early write cycle and Dqux will maintain high impedance state 
throughout the entire cycle. If t^yo ^ > '*'RWD ^ > "^AWD ^ 

tAVD(min), the cycle is a read-modify-write cycle and data from the selected cell will 
appear at the Dqut pin. If neither of the above conditions is satisfied, the cycle is a 

delayed write cycle and invalid data will appear the Dqux write operation can 

be executed by satisfing tj^WLj ‘^CWL ^RAL specifications. 

14, tQpj^ is a cce ss time from the selection of a new column address (that is caused by 

changing CAS from "L" to ”H”) . Therefore, if tQp is long, tQp^ is longer than t^p^ 

(max). __ _ 

15. Assumes that CAS-before-RAS refresh. 


2-232 



iiilliilil 

FUJITSU 

llillliilliiil 


MB814100-80 

MB814100-10 

MB814100-12 


Fig. 2 -- tRAC vs. tRCD 

Fig. 3 “ tRAC vs. tRAD 

160 


160 


_ 140 


^ 140 


c 

^120 

120ns Version 

"tiso 

< 

120ns Version y ^ 

< 

oc 

^ 100 

100ns Version 

^100 

lOOnsVersio^r 

80 

80ns version 1 i 

80 

80ns version 

1 I ! 

! I! 



1 i 1 

1 1 1 1 1 1 1 1 1 


1 i 1 

-:^.l 1 1 1-1-1_1 . 


20 40 60 80 100 120 

tpcD {"5) 


20 40 60 80 100 120 

tRAD (ns) 


FUNCTIONAL TRUTH TABLE 


Operation Mode 

IHSQSBQEEISQIIIl 

Address 

IKSSBiEQSHii 

Refresh 

Note 

1^^ 


mm 

Row 

Column 


IBSSSS&lli 


■a 

mm 

X 

- 

- 

- 


- 


Read Cycle 

WEm 

mm 

mm 

Valid 

Valid 

- 

Valid 

“0 *■ 

tRCS>tRCS(min) 

Write Cycle 
(Early Write) 

m 

m 

m 

Valid 

Valid 

Valid 


0 * 

tWCS^tWCS(inln) 


H 

m 

H-^L 

Valid 

Valid 

X-> 

Valid 

Valid 

0 * 



H 

H 

X 

Valid 

.. 

m 


0 


CAS-before- 
RAS Refresh 
Cycle 

L 

L 

H 

- 

- 

■ 

High-Z 

0 

tCSR^tCSR(min) 

HBSSBIIIIHHIIIIh 

■■nnB t m 1 ■■■■M i m 1 HHi 

H-*-L 

L 

H 




' Valid 

0 

Previous data 
is kept. 


It is impossible in Fast Page Mode 
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Read Cycle 



Read Qycle; _ _ __ 

The read cycle is executed by keeping both RAS and CAS "L" and keeping WE ”H” through¬ 
out the cycle. The row and column addresses are latched with and CAS, respec¬ 
tively. The data outputs remain valid with CAS i.e., if CAS goes ”H”, the data 
becomes invalid after tOH is satisfied. The access time is determined by RAS{tRAC), 
CAS(tCAC), or Column address input(tAA). If tRCD(RAS to CAS delay time) is greater 
than the specification, the access time is tCAC, If tRAD is greater than the specifi¬ 
cation, the access time is tAA. 
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Write Cycle (Early Write) 
--- tpc- 


r 

tRAS-- 


-trsH-H 


^CRP H-^RCD- 


ADDRESSES 


— <RAD— -1-2 — 

tASR tASC-;-tRAL- 

"i h-H — ^ ^^CAH 

^ ADDRlESS^ , ADDRESS, 'S' iS 








Description 


^j"H" or "L" 


Write Cycle; 

The write cycle is executed by the same manner as read cycle except for the state of 
^ and DIN pins. The data on DIN pin is latched with the latter falling edge of CAS or 
WE and written into memory. In addition, during write cycle, tRWL, and tRAL nust 
be satisfied the specifications. 
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Read-Write/Read-Modify-Write Cycle 



Description 

Read-Nodify-Write <^c1e; _ 

The read-mod if y-write cycle is executed by changing WE from "H” to "L” after the data 
appears on the DOUT pin. After the current data is read out, modified data can be re¬ 
written into the same address quickly. 
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Fast Page Mode Write Cycle (Early Write) 


V|L 




^CRP 


CAS 


V|H— . 
ViL--/ 


tAS R I 


-Tras- 


^tRCO- 


^RAH 

^RAD 




^ASC 


ADDRESSES 


tcSH- 




_tpc- 


-tCAS“ 




hn^CAH 


^WCH 

twcs-H 


WE 


v,H_- 

V|L-— 


^DSh 




^CWL— 


Use 




Ucs 


V|L- ■ : / c 


Vqh — 


r—^CAS- 


r 


ADD. 


'CAH 


3GI 


^WCH I 


-teWL- 




Use 

-\h 




Ues 




■Hh- 


-^RSH- 
—'CAS — 


if 


'eAH 

Ual— 


COL 

add 


yjwcH^ 
-^ewL- 


KE 


.El 



1 tpH 

tos 


1 tDH 

,^DS| 


'UWL 


' * ^ * 1 

CZj 

1 

— I 


VALID 

c data V 


r VALID 

L DATA ^ 


^ VALID ^ 
r DATA , 


1 . .. 1 

ir 1 

r 


i^DH 


KZ 


-HIGH-Z- 


|~1 "H" or "L" 


s 


Description 

Fast Page Mode Write Cycle; 

The fast page mode write cycle Is executed by the same manner as fast page mode read 
cyc le except for the state of WE. The data on DIN pin is latched with the falling edge 
of CAS and written into the memory. During fast page mode write cycle, tCWL must be 
satisfied. Any of the 2048 bits belonging to each row can be accessed. 
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RAS-only Refresh Cycle 
NOTE: WE, Din = Don't care, Aio= V|h or V|l 


RAS 


V|H- 

V|L- 


^ASR 




VI 

addresses 

(Ao to A9 ) IL - 


^ t X 


tCRPh 


-tRC“ 


-tRAS- 




-<RAH- 


ROW 

ADDRESS 


:kei 




CAS 


V|H-“ 

VlL-- 

VOH-" 

VOL-I 




^OH 


tOFF 


tRPC 


-tRp- 






K 


-HIGH-2- 


Descrlption 

Refresh; 

The refresh of DRAM is executed by normal read, write or read-modify-write cycle, 
i.e., the cells on the one row line are also refreshed by executing one of three 
cycles. 2048 row address must be refreshed every 16.4ms period. Durign the refresh 
cycle, the cell data connected to the selected row are sent to sense amp!ifi er 
and re-wr itt en to th e c el 1. The MB814100 has three types of refresh modes, RAS-Only 
refresh, CAS-before-RAS refresh, and Hidden refresh. 

RAS -Only Refresh; _ _ 

The RAS only refresh is executed by keeping RAS ”L” and CAS "H" throughout the 
cycle. The row address to be refreshed is latched on the falling edge of RAS. 
During RAS-Only refresh, the DOUT pin is kept in a high impedance state. 
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CAS'before-RAS Refresh Cycle 
NOTE: Address, DjN * Don't care 



CAS ~bef ore~RAS Rj^resh; _ _ 

The CAS-before-RAS refresh is executed by bring CAS before RAS. By this timing 
combination, the MB814100 executes CAS-before-RAS refresh. The row address input 
is not necessary because it is generated internally. 
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Hidden Refresh Cycle 


RAS 


CAS 


ADDRESSES 


WE 


WE 

(Read-Modify- 

Write) 



Description 

Hidden Refresh; __ 

The Hidden refresh is executed by keeping CAS ”L” to next cycle, i,e «, t he output 
data at previous cycle is kept during next refresh cycle. Since the CAS is kept 
low continuously from previous cycle, followed refresh cycle should be 
CAS-before-RAS refresh. 
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262144-BIT DUAL PORT 
DYNAMIC RANDOM 
ACCESS MEMORY 


MB81461-12 

MB81461-15 


262,144 BIT DUAL PORT DRAM 

The Fujitsu MB 81461 is a fully decoded dual port NMOS dynamic random 
access memory organized as 65,536 words by 4 bits dynamic RAM port and 
256 words by 4 bits serial access memory (SAM) port. 

The DRAM port is identical to the Fujitsu MB 81464 with four bits parallel 
random access I/O while the SAM port is designed as four 256 bit registers each 
operating as a serial I/O. The four serial registers operate in parallel with each 
other during SAM port operation. Internal interconnects give the device the 
capability to transfer data bi-directionally between the DRAM memory array 
and the SAM data registers. 

The MB 81461 offers complementely asynchronous access of both the DRAM 
and SAM ports except when data is transfered between them internally. 

The design is optimized for high speed and performance which makes the 
MB 81461 the most efficient solution for implementing the frame buffer of 
a bit mapped video display system. Multiplexed row and column address 
inputs permit the MB 81461 to be housed In a 400 mil wide 24 pin DIP and 
ZIP. Pin outs conformed to the JEDEC approved pin out. 

The MB 81461 is fabricated using silicon gate NMOS and Fujitsu's advanced 
Triple Layer Polysilicon process technology. This process coupled with single 
transistor memory storage cells permits maximum circuit density and mini¬ 
mum chip size. All inputs and outputs are TTL compatible. 

• Dual port organization • Power Dissipation 

64K X 4 Dynamic RAM port (DRAM) DRAM; Act/SAM; Stby 

256 X 4 Serial Access Memory port 523mW max. (MB 81461-12) 

(SAM) 468mW max. (MB 81461-15) 

• 24 pin DIP and ZIP package DRAM; Stby/SAM; Act 

• Silicon-gate, Triple Poly NMOS, 275mW max.(MB 81461-12) 

single transistor cell 220mW max.(MB 81461-15) 

• DRAM Port DRAM; Stby/SAM; Stby 

Access Time (tRAc)' llOmW max. 

120ns max. (MB 81461-12) • Bi-directional Data Transfer be- 
150ns max. (MB 81461-15) tween DRAM and SAM 
Cycle Time (tpc), • serial access asynchronous to 

230ns min. (MB 81461-12) DRAM except transfer operation 
260ns min. (MB 81461-15) • Real Time Read Transfer Capa- 

• SAM Port bility 

Access Time (tsAc)' • P^ge Mode capability 

40 ns max. (MB 81461-12) • Bit Masked Write Mode capability 

60 ns max. (MB 81461-15) • 256 r efresh cycle s every 4ms 

Cycle Time (tsc)/ • RAS-only, CAS-before-RAS and 

40ns min. (MB 81461-12) Hidden refresh capability 

60ns min. (MB 81461-15) • Delayed write and Read-Modlfy- 

• Single+5\/power supply, ±10% Write capabili^ 

tolerance • Standard 24 pin plastic DIP 

(Suffix; -P) 

• Standard 24 pin plastic ZIP 
(Suffix; -PSZ) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Voltage on any pin 
relative to Vss 

V|N» VouT 

-1 to +7 

V 

Voltage on Vcc 
relative to Vss 

Vcc 

-1 to +7 

V 

Storage Temperature 

Tstg 

-55 to+125 

°C 

Power Dissipation 

Pd 

1.0 

w 

Short Circuit 
output current 

- 

50 

mA 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


July 1987 
Edition 3.0 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - BLOCK DIAGRAM OF MB 81461 and PIN DESCRIPTION 

Block Diagram 



SDO SOI SD2 SD3 


Pin Description 


Pin Number 

Symbol 

Parameter 

Mode 

DIP 

ZIP 

1 

7 

SAS 

Serial Access Memory Strobe 

Input 

2.3,22,23 

8,9,4,5 

SDO to SD3 

Serial Data I/O 

I/O 

4 

10 

TR/OE 

Transfer Enable/ 

Output Enable 

Input 

5,6,19,20 

11,12,1,2 

MDO/DQO 

to 

MD3/DQ3 

Mask Data/Data I/O 

I/O 

7 

13 

i^/WE 

Mask Mode Enable/Write Enable 

Input 

8 

14 

RAS 

Row Address Strobe 

Input 

17,16,15 
14,11,10 

9,13 

23,22,21, 

20,17,16, 

15,19 

Aq to Ay 

Address Input 

Input 

12 

18 

Vcc 

Supply Voltage+5 V 

Power Supply 

18 

24 

CAS 

Column Address Strobe 

Input 

21 

3 


Serial port Enable 

Input 

24 

6 

to 

CO 

> 

Ground 

Power Supply 
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DESCRIPTION 

DRAM OPERATION 
RAS; 

This pin is used to strobe eight row-ad- 
dress inputs from AO to A7 pins and is 
used to select the operation mode of 
subsequent cycle, such as DRAM ope¬ 
ration or transfer operation (by TR/OE 
and bit mask write cycle or not (by 
ME/W and MDO/DQO to MD3/DQ3). 
Since RAS = "L" is the active condition 
of circuit, to maintain RAS = “H" 
(standby condition) is effective to save 
power dissipation. 

CAS; 

This pin is used to strobe eight column 
address inputs at the falling edge. CAS 
pin has the function to enable and dis¬ 
able the output at "L” and "H" respec¬ 
tively during the read operation. 

Another function of CAS is to select 
"early write" mode conditioned by 
j^/WE = "L". 

This pin is used to select read or write 
cycle. ME/WE = "L" select write mode 
and i^/WE = "H" select read mode. 
This pin is also used to enable bit mask 
write cycle. If ME/WE = "L" at the fall¬ 
ing edge of RAS, bit mask write is en¬ 
abled. 

TR/0^; 

This pin is used to select Transfer oper¬ 
ation or not at the falling edge of RAS, 
TR/01 = "H" enables DRAM operation 
and TW/OE = "L" enables Transfer 
operation between DRAM and SAM. 
After the falling of RAS with tyH# th's 
pin is used for output enable. 

The TR/OE controls the impedance of 
the output buffers. TR/DE = "H" forces 
the output buffers at high impedance 
state. TR/OE = "L" leads the output 
buffers at low impedance state. But in 
early write cycle, the output buffers are 
high impedance state even ifTR/0E is 
low. 

AO to A7; 

These are multiplexed address input 


MB81461-12 

MB81461-15 


FUJITSU 

IIIIIH 


pins and used to select 4 bits of 262,144 
memory cell locations In parallel within 
the MB 81461. The eight row address in¬ 
puts are strobed by RAS and followed 
eight column address inputs are strobed 
by CAS. These are used to select the 
start address of serial access memory 
also. 

MDO/DQO to MD3/DQ3 
These are common I/O pins of DRAM 
port. I/O mode is as specified for each 
function mode in the truth table. 

Data Outputs: 

The output buffers have three-state 
capability "H", "L" and "High-Z". To 
get valid output data on the pins, one of 
the read operations is selected such as 
"read" or "read-modify-write" mode. 
During a refresh cycle, either RAS-only 
or CAS-before-RAS mode is selected, 
output buffers are set in "High-Z" state. 

Data inputs: 

These are used as data input pins when a 
data write mode such as "Early-Write", 
"Delayed Write" or "Read-modify- 
Write" is selected. In any of the above 
cases, these pins are set at "High-Z" 
state to enable data-in without any bus 
conflict. 

In any operation mode, read, write, re¬ 
fresh, transfer and their combined func¬ 
tions, output states "H", "L", "High-Z" 
are set by control signals RAS, CAS, 
W/W and/or TR/OE. When "Bit mask 
write" mode is set, these pins are used 
as a control signal for write inhibit with 
MDi/DQi = "L" on the selected bit i. 

Page Mode; 

The page mode operation is to strobe 
the column address by CAS while RAS 
is maintained at "L" through all the suc¬ 
cessive memory operations if the row 
address doesn't change. This mode can 
save power dissipation and get the faster 
access time due to the elimination of 
RAS falling edge function. 


Refresh; 

Refresh of the DRAM cells is performed 
for every 256 rows per every 4 milli¬ 
seconds. 

The MB 81461 offers the following 
three types of refresh. 

1) RAS-Only refresh; The RAS-Only re¬ 
fresh is performed with CAS="H" 
condition. Strobing every 256 row 
addresses with RAS will complete all 
bits of memory cell to be refreshed 
while all outputs are invalid due to 
"High-Z" state. Further RAS-only re¬ 
fresh saves the power dissipation sub¬ 
stantially. 

2) CAS-before-RAS refresh; The CAS- 
before-RAS refresh offers an alter¬ 
nate refresh method. If CAS is set 
low for the specified period (tpcs) 
before the falling edge of RAS, re¬ 
fresh control clock generator and re¬ 
fresh address counter are enabled, 
and an refresh operation is per¬ 
formed. After the refresh operation 
is performed, the refresh address 
counter is incremented automatically 
for the next CAS-before-RAS refresh. 

3) Hidden refresh; The hidden refresh is 
performed by maintaining the valid 
data of last read cycle at MD/DQ 
pins while extending CAS low. The 
hidden refresh is equivalent to CAS- 
before-RAS refresh because CAS 
stays low when RAS goes to low in 
the next cycle. 

Bit Mask Write; 

This mode is used when some of the bits 
should be inhibited to be written into 
cells. The bit mask write mode is exe¬ 
cuted by setting ME/WE = "L" at the 
falling edge of RAS during write mode 
(early, delayed write or read-modify- 
write cycle). The bits to be masked (or 
inhibited to write) is determined by 
MD/DQ state at the falling edge of RAS, 
for example, if MDO/DQO andl^/WE 
are both low at the falling edge of RAS, 
the data on MDO/DQO pin is not written 
Into the cell during the cycle. Refer to 
the Fig. 2. 
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EXAMPLE OF BIT MASK WRITE OPERATION 



Falling edge of RAS 

TR/OE 

M/WE 

MDO/DQO 

MD1/DQ1 

MD2/DQ2 

MD3/DQ3 


H 

X 

X 

X 

X 

H 

L 

H 

L 

H 

L 


FUNCTIONAL TRUTH TABLE FOR DRAM OPERATION 

ME/WE TR/OE ADDRESSES 


H->L-»H 

H^X 

H->X 


Valid 

Row address 
X 


MDO/DQO to 
MD3/DQ3 




Valid Data |n 


Valid Data Out 
Valid Data In 
High-Z 
High-Z 


Write enable 

Write enable for DQO and DQ2 
Write disable for DQ1 and DQ3 
X: Don't Care 

Function 


Standby 

Read ____ 

Early Write 
Delayed Write 
Read-Modify-Write 
RAS-Only Refresh 
CAS-before-RAS Refresh 



*: If ME/WE = "L'' at the falling edge of RAS, bit mask write mode is enabled. 


TRANSFER OPERATION: 

The transfer operation is featured in the 
MB 81461B. This mode is used to trans¬ 
fer simultaneously 256x4 data from 
DRAM to SAM or from SAM to DRAM. 
The direction of transfer is determined 
by the state of ME/W E at the falling 
edge of R^. M/WE="H" defines the 
transfer from DRAM to SA M (Read 
Transfer Cycle) and ME/WE="L" de¬ 
fines the transfer from SAM to DRAM 
(Write Transfer Cycle). 

I/O mode of SDO to SD3 determined 
while the transfer operation is set (TR/ 
OE=''L") Conjunctioned with ME/WE 
state. 

After Read Transfer Cycle, please apply 
two or more SAS Clock. 

TR/OE; 

This pin is used to enable t ransf er oper¬ 
ation at the falling edge of RAS. 
ME/WE; 

This pin is used to select the direction 
of transfer at the falling edge of RAS. 
AO to A7; 

These pins are used to select the row 
address of DRAM port to be transfered 
from or to, and the start address of 
SAM port for the. serial read or write 
operation. The row address is strobed 
by RAS and the start address is strobed 
by CAS^. 


Pseudo Write Transfer: 

To start serial write cycle, the SD pins 
must be set in input mode. To do this, 
write transfer cycle should be executed. 
The pseudo write transfer cycle is to 
change the SD pins into input mode 
without data transfer from SAM to 
DRAM. Refer to Fig. 3. 

Refresh during transfer cycle; 

DRAM and SAM are refreshed during 
transfer cycle as shown below. 

1) Read transfer cycle; 

During read transfer cycle, the 
selected row address of DRAM to be 
transfered to SAM is refreshed. SAM^ 
data.are kept by applying 256 SAS. 
clocks within 4 ms after the read 
transfer cycle. 

2) Write transfer cycle: 

During write transfer cycle, the new 
data are written from SAM to DRAM 
and this row address should be re¬ 
freshed within 4 ms. 

But SAM data are not refreshed 
during write transfer cycle. There¬ 
fore, the SAM refresh (applying 256 
SAS clocks within 4 ms) must be 
executed. Especially, when the write 
transfer cycle Is executed conti¬ 
nuously, 256 SAS clock should be 
applied within 4 ms. 


SERIAL ACCESS OPERATION: 

The MB 81461 has 256 words by 4 bits 
Serial Acess Memory (SAM) correspond¬ 
ing to 64K words by 4 bits DRAM and 
the fast serial read/write access is 
achieved by SAM architecture. Read or 
write cycle is determined when the last 
read or write transfer operation is exe¬ 
cuted. If the last transfer operation was 
read transfer, the serial read cycle is 
performed until the next write or 
pseudo write transfer cycle is executed. 
On the other hand, if the last transfer 
operation was write or pseudo write 
or pseudo write transfer, the serial write 
cycle is performed. In the serial write 
operation, 256 words by 4 bits data 
stored in the SAM can be transfered to 
DRAM under §E="L" condition, and 
^="H" condition disables data transfer 
from SAM to DRAM. The serial access 
operation can be done asynchronously 
from DRAM port. 

SAS; 

This pin is used as a shift clock for SAM 
port. The serial access is triggered by the 
rising edge of SAS. In the write cycle, 
the data of the SD pins are strobed by 
the rising edge of SAS and written into 
the selected cell. In the read cycle, out- 
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put data become valid after tsAc 
the rising edge of SAS and the data re¬ 
main valid until the next cycle is de¬ 
fined. The SAS clock increments the 
SAM address automatically. When the 
SAM address exceeds #255 (Most Sig¬ 
nificant Address) it returnes to #0 
(Least Significant Address). 

5E; 

This pin is used to enable serial access 
operation by bit to bit. SE = "H" dis¬ 
ables serial access operation. In the 
serial read operation, this pin is used for 
output enable, i.e., SE = "H" leads SD 
pins to "High-Z" state. ^ = "L" leads 
SD pins to valid data with specified ac¬ 
cess time. In the serial write operation, 
this pin works as write enable control 
pin. 


SDO to SD3; 

These are used as data input/output pins 
for SAM port. Input or output mode Is 
determined by last occured transfer 
operation, if last transfer operation was 
read transfer mode, they are output 
mode. If the Write transfer mode was 
set, SD pins are enabled to write data 
Into SAM. 

Refresh; 

Since the SAM is constructed by dy¬ 
namic circuitry, the refresh is necessary 
to maintain the data In it. The refresh 
of SAM must be done by 256 cycles 
of SAS clbck/4ms in either output or 
Input mode. SE = "'H" allows refresh 
of SAM with SD pins at "HIgh-Z" state. 
Real Time Read Transfer; 

This feature is applicable to obtain valid 


data continuously when row address is 
changed without any timing loss from 
the last bit of previous row to the first 
bit of new row. Data transfer from 
DRAM to SAM is triggered by rising 
edge of TR/OE after the preparation of 
internal circuit for this operation, while 
SAM port can continue read operation 
asynchronously from the above men¬ 
tioned internal move. Once TR/^ re¬ 
turns to "H" with the restricted timing 
specification tjsL si^cl t-psp refered to 
SAS clock, SD pins can get the valid 
output data continuously as shown in 
Fig. 4. The key issue to achieve this 
feature is to apply SAS clock contin¬ 
uously with the timing consideration to 
the rising edge of TR/CJE. 


FUNCTIONAL TRUTH TABLE FOR SERIAL ACCESS (Asynchronous from DRAM port) 


Falling edge of RAS 

SAS 

SE 

SDO to SD3 

Function 

TR/OE 

ME/WE 

H 

X 

Clock 

L 

Input/Output* 

Sequential access enable 

Clock 

H 

Input/Output* 

Sequential access disable 


*: The read or write operation of SAM port is pre-determined by the last occurred transfer cycle. Input mode is for write 
operation. Output mode is for read operation. 


X; Don't Care 


Fig. 2 - EXAMPLE OF BIT MASK WRITE OPERATION 


RAS N 

1 ^ Set mask write mode 


.iMH 

CAS 

ME/v7E ^ 

S 





\_L-. 

s',--, ■ ■ ^ ''i 

MDO/DQO \ 

/ { Masked 



MD1/DQ1 ' f '/ 

\_/ 

\ s Non masked Write "H" 

MD2/DQ2 ' V. \ 


" Masked 

MD3/DQ3 / 


/ ' Non masked Write "L” 

1 
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MB81461-12 FUJITSU 
MB81461-15 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to Vss) 


Parameter 

Symbol 

Min, 

Typ. 

Max. 

Unit 

Operating Temperature 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

0°C to +70°C 

Vss 

0 

0 

0 

V 

Input High Voltage 

V,H 

2.4 


6.5 

V 

Input Low Voltage 

V|L 

-2.0 


0.8 

V 


CAPACITANCE (Ta=25“c) 


Paramter 

Symbol 

Typ 

Max 

Unit 

DIP 

ZIP 

Input Capacitance (AO to A7) 

C|N1 


7 

8 

pF 

Input Capacitance (^, C^, ME/WE, TR/OE) 

C|N2 


10 

12 

pF 

Input Capacitance (SAS) 

C|N3 


7 

7 

pF 

Input/Output Capacitance (MDO/DQO to MD3/DQ3) 

C|oi 


7 

8 

pF 

Input/Output Capacitance (SDO to SD3) 

C|02 


7 

8 

pF 


AC TEST CONDITIONS 
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FUJITSU MB81461-12 
■■■■ I MB81461-15 


DC CHARACTERISTICS 

{Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Max 

Unit 

SAM STANDBY SE = V,h,SAS = V,l 

OPERATING CURRENT* 

Average power supply current 
(RAS, CAS cycling; Irc = nriin) 

MB81461-12 

•cci 


95 

mA 

MB 81461-15 

85 

STANDBY CURRENT 

Power supply current (RAS = CAS = V|h ) 

•cc 2 


20 

mA 

REFRESH CURRENT 1* 

Average power supply current 
(CAS = V|H, RAS cycling; tpc = min) 

MB 81461-12 

•cc3 


77 

mA 

MB 81461-15 

70 

PAGE MODE CURRENT* 

Average power supply current 
(RAS = V|L, CAS = cycling, tpc = min) 

MB 81461-12 

•cc4 


50 

mA 

MB 81461-15 

45 

REFRESH CURRENT 2* 

Average power supply current 
(CAS-before-RAS; tpc = min) 

MB 81461-12 

•cc5 


77 

mA 

MB 81461-15 

70 

TRANSFER MODE CURRENT 

Average power supply current 
(RAS, CAS cycling; t^c “ ^ni^i) 

MB 81461-12 

■cce 


110 

mA 

MB 81461-15 

100 

SAM ACTIVE SE = V,L,tsc =min 

OPERATING CURRENT* 

Average power supply current 
(RAS, CAS cycling; tpc = rnin) 

MB 81461-12 

•cC7 


130 

mA 

MB 81461-15 

110 

STANDBY CURRENT 

Power supply current 
(R7^ = C^ = V,h) 

MB 81461-12 

•ccs 


50 

mA 

MB 81461-15 

40 

REFRESH CURRENT 1* 

Average power supply current 
(CA$ = V|H> RAS cycling; tpc = •T^in) 

MB 81461-12 

Icc9 


112 

mA 

MB 81461-15 

95 

PAGE MODE CURRENT* 

Average power supply current 
(RAS = V|L, CAS cycling, tpc = min) 

M B 81461-12 

•ccio 


85 

mA 

MB 81461-15 

70 

REFRESH CURRENT 2* 

Average power supply current 
(CAS-before-RAS; tpc = nriin) 

MB 81461-12 

•ecu 


112 

mA 

MB 81461-15 

95 

TRANSFER MODE CURRENT 

Average power supply current 
(RAS, CAS cycling; tpc = min) 

MB 81461-12 

•cci 2 


145 

mA 

MB 81461-15 

125 





DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


MB81461-12 

MB81461-15 


FUJITSU 


Parameter 

Symbol 

Min 

Max 

Unit 

INPUT LEAKAGE CURRENT 

Input leakage current, any input (OV ^ V|n < 5.5V, 

Vec =5.5V, Vss=0V, all other pins not under 
test=0V) 

•ml) 

-10 

10 

ma 

OUTPUT LEAKAGE CURRENT 
(Data out is disabled, OV < Vqut ^ 5.5V) 

•o(L) 

-10 

10 

ma 

OUTPUT LEVELS 

Output high voltage (loH=-5mA/-2mA for DOi/SDi) 

VOH 

2.4 


V 

Output low voltage (loL=4.2mA) 

VoL 


0.4 



Note: Ice is dependent on output loading and cycle rates. Specified values are obtained with the output open. 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) li!IMidd:SS8Mcl 


Parameter laieaiaa 

Symbol 

MB 81461-12 

BM 81461-15 

Unit 

Min 

Max 

Min 

Max 

Time between Refresh (RAM/SAM) 

tREF 


4 


4 


Random Read/Write Cycle Time 

^RC 





ns 

Read-Modify-Write Cycle Time 







Page Mode Cycle Time 






ns 

Page Mode Read-Modify-Write 

Cycle Time 







Access Time from RAS Q ^ 

tRAC 





ns 

Access Time from CAS S H 

tCAC 


60 


75 


Output Buffer Turn Off Delay 

toFF 

0 


0 

35 


Transition Time 

tT 

3 

50 

3 

50 


RAS Precharge Time 

^RP 





ns 

R^ Pulse Width 

^RAS 




60000 

ns 

RAS Hold Time 

tRSH 

60 


75 


ns 








FUJITSU MB81461-12 
III MB81461-15 


AC CHARACTERISTICS 


Parameter 


Symbol 

MB8146M2 

MB 81461-15 

Unit 


Min 

Max 

Min 

Max 

CAS Precharge Time 
(Normal cycle) 

^CPN 

40 


50 


ns 

CAS Precharge Time 
(Page mode only) 

tcp 

50 


60 


ns 

CAS Precharge Time 
(^-before-Ms) 

tcpR 

25 


30 


ns 

^ Pulse Width 

tcAS 

60 

60000 

75 

60000 

ns 

C^HoldTime 

fcsH 

120 


150 


ns 

RAS to CAS Delay Time 

am 

fpCD 

22 

60 

25 

75 

ns 

CAS to RAS Set Up Time 

tcRS 

10 


10 


ns 

Row Address Set Up Time 

^ASR 

0 


0 


ns 

Row Address Hold Time 

Trah 

12 


15 


ns 

Column Address Set Up Time 

^ASC 

0 


0 


ns 

Column Address Hold Time 

tcAH 

20 


25 


ns 

Read Command Set Up Time 

tRGS 

0 


0 


ns 

Read Command Hold Time 

Referenced to RAS 

a 

tRRH 

20 


20 


ns 

Read Command Hold Time 

Referenced to CAS 


tRCH 

0 


0 


ns 

Write Command Set Up Time 

twcs 

-5 


-5 


ns 

Write Command Hold Time 

twcH 

30 


35 


ns 

Write Command Pulse Width 

twp 

30 


35 


ns 

Write Command to RAS Lead Time 

^RWL 

40 


45 


ns 

Write Command to CAS Lead Time 

fcWL 

40 


45 


ns 

Data In Set Up Time 

tos 

0 


0 


ns 

Data In Hold Time 

Tdh 

30 


35 


ns 

Access Time from TR/OE 

m 

toEA 


35 


40 

ns 

TR/OE to Data In Delay Time 

toEO 

25 


30 


ns 
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AC CHARACTERISTICS 




MB81461-12 FUJITSU 
MB81461.15 


Parameter 

Symbol 

MB81461-12 

MB81461-15 

Unit 

Min 

Max 

Min 

Max 

Output Buffer Turn Off Delay 
from TR/M 

fOEZ 

0 

25 

0 

30 

ns 

TR/^ Hold Time Referenced to M/W 

fOEH 

0 


0 


ns 

TR/OE to RAS inactive Set Up Time 

f^OES 

0 


0 


ns 

Data In to CAS Delay Time QS 

^DZC 

0 


0 


ns 

Data In to TR/OE Delay Time ES 

^DZO 

0 


0 


ns 

Refresh Set Up Time Referenced to 

HAS (^-before- 

fpcs 

25 


30 


ns 

Refresh Hold Time Referenced to 
(CAS-before-^) 

tpCH 

25 


30 


ns 

RAS Precharge to CAS Active 

Time 

tRPC 

20 


20 


ns 

Serial Clock Cycle Time 

tsc 

40 

50000 

60 

50000 

ns 

Access Time from SAS EB 

fSAC 


40 


60 

ns 

Access Time from SE EQ 

fSEA 


40 


50 

ns 

SAS Precharge Time 

tsp 

10 


20 


ns 

SAS Pulse Width 

fsAS 

10 


20 


ns 

SE Precharge Time 

fsEP 

25 


45 


ns 

^ Pulse Width 

fsE 

25 


45 


ns 

Serial Data Out Hold Time 

after SAS High 

fsOH 

10 


10 


ns 

Serial Output Buffer Turn Off 

Delay from SE 

fSEZ 

0 

25 

0 

30 

ns 

Serial Data In Set Up Time ED 

fsDS 

0 


0 


ns 

Serial Data in Hold Time ED 

fSDK 

20 


25 


ns 
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FUJITSU MB81461-12 


MB81461-15 


AC CHARACTERISTICS 


Parameter 

Symbol 

MB 81461-12 

MB 81461-15 

Unit 

Min 

Max 

Min 

Max 

Transfer Command (TR) to RAS 

Set Up Time 

^TS 

0 


0 


ns 

Transfer Command (TR) to RAS 

Hold Time 

^RTH 

90 


110 


ns 

Write Transfer Command (TR) to _ 

R^ Hold Time 

^RTHW 

12 


15 


ns 

Transfer Command (TR) to CAS 

Hold Time 

^CTH 

30 


35 


ns 

Transfer Command (TR) to SAS 

Lead Time 

tjSL 

5 


10 


ns 

Transfer Command (TR) to RAS 

Lead Time 

^TRL 

130 


140 


ns 

Transfer Command (TR) to RAS 

Delay Time 

^TRD 

.. . 

-65 


-50 


ns 

First SAS Edge to Transfer Command 

Delay Time 

tjSQ 

25 


35 


ns 

M/WE to Set Up Time 

fwSR 

0 


0 


ns 

ME/WE to R^ Hold Time 

tRWH 

12 


15 


ns 

Mask Data (MD) to RAS Set Up Time 

^MS 

0 


0 


ns 

Mask Data (MD) to RAS Hold Time 

^MH 

35 


45 


ns 

Serial Output Buffer Turn Off _ 

Delay from RAS ^ 

tSDZ 

10 

60 

10 

75 

ns 

Serial Output Buffer Turn On __ 

Delay from RAS ^ 

Tsro 

0 


0 


ns 

SAS to RAS Set Up Time |Q 

^SRS 

40 


60 


ns 

RAS to SAS Delay Time |Q 

tsRD 

30 


45 


ns 

Serial Data Input to SE Delay Time 

tsZE 

0 


0 


ns 

Serial Data Input Delay from RAS |Q 

^SDD 

60 


75 


ns 
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AC CHARACTERISTICS 


MB81461-12 

MB81461-15 


FUJITSU 


Parameter 

Symbol 

MB 81461-12 

MB 81461-15 

Unit 

Min 

Max 

Min 

Max 

Serial Data Input to RAS Delay Time IQj 

^szs 

0 


0 


ns 

Pseudo Transfer Command (SE) to — 

RAS Set up Time “ 

^ESR 

0 


0 


ns 

Pseudo Transfer Command (SE) to ^ 

Hold Time 

^REH 

12 


15 


ns 

Serial Write Enable Set up Time IQ 

^sws 

20 


30 


ns 

Serial Write Enable Hold Time fQ 

^SWH 

80 


120 


ns 

Serial Write Disable Set Up Time IQ 

^SWIS 

20 


30 


ns 

Serial Write Disable Hold Time |Q 

^SWIH 

40 


60 


ns 

Asynchronous Command (TR) to 

RAS Set Up Time 


0 


0 


ns 

Asynchronous Command (TR) to 

RAS Hold Time 

^YH 

12 


15 


ns 

Time between Transfer |Q 

tpEFT 


4 


4 

ms 


NOTES; 

D An initial pause of 200/1$ is required after power-up 
followed by any 8 RAS, 8 transfer, and 8 SAS cycle 
before proper device operation is achieved. In case of 
using internal refresh counter, a minimum of 8 CAS- 
before-RAS initialization cycles instead of 8 RAS cycle 
are required 

B AC characteristics assume 

B ViH {min)andV|L (max) are reference levels for meas¬ 
uring timing of input signals. Also, transition times are 
measured between V|h (min) and V|l (max). 

Q Assumes that tpco ^ tRco (max). If tpcD's greater 
than the maximum recommended value shown in this 
table, tRAG '^'11 increased by the amount that tRco 
exceeds the value shown.. 

B Assumes that tRCD (n^ax). 

B Measured with a load equivalent to 2 TTL loads and 
100pF. 


B Operation within the tRco (max) limit insures that 
fRAc (max) can be met. tRco (max) is specified as a 
reference point only; if tRco is greater than the speci¬ 
fied tRCD (max) limit, then access time is controlled 
exclusively by tcAc • 

B tpcD (mln)=tRAH (min) + 2tT (t-r=5ns) + tAsc (min) 

El Either tRRR or tRCH must be satisfied for a read cycle. 

DSI Measured with a load equivalent to 2 TTL loads and 
50pF. 

m Input mode only 

IB Write transfer and pseuso write transfer only. 

IB Read transfer only in the case that the previous trans¬ 
fer was write transfer. 

IQ Pseudo write transfer only. 

IQ If tREpj is not satisfied, 8 transfer and 8 SAS cycles 
before proper device operation Is needed. 

fQ Either Xqzc or ^dzo must be satisfied. 
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FUJITSU MB81461-12 

Mmmmm mb8146i-i5 


READ CYCLE 




MD/DQ Vqh 
(OUTPUT) VoL 


MD/DQ V|H 

(INPUT) v,L 


Don't Care 


WRITE CYCLE {EARLY WRITE) 



^-tRc-^-H 

U__^_^1 


: 


f-' 



^C311 1 



^CRS 

—-tRCD-—f----:-tRSH--—t 




--H-tcPN-—j 

^ASR ^RAH 


^VySR tRWH *WCSH 


MD/DQ ''IH- 
(INPUT) V|L- 

MD/DQ Vqh- 

(OUTPUT) VoL" 


I I III 

^ PS| . I /DH 


Note 1) When ME/WE = "H'', all data on the MD/DQ can be written into the cell. 

When ME/WE = "L", the data on the MD/DQ are not written (masked) except for when MD/DQ = "H" at the 
falling edge of RAS, 
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MB81461-12 

MB81461-15 


FUJITSU 


DELAYED WRITE CYCLE 



Note 1) When ME / WE = "H", all data on the MD/DQ can be written into the cell. 

When j^/WE = "L'", the data on the MD/DQ are not written (masked) except for when MD/DQ = "H*' at the 
falling edge of RAS. 

Note 2) When TR/OE is kept "H'* through a cycle/the MD/DQ are kept High-Z state. 


READ-MODIFY-WRITE CYCLE 



Note 1) When ME/WE = "H", all data on the MD/DQ can be written into the cell. 

When ME/WE = the data on the MD/DQ are not written (masked) except for when MD/DQ = "H" at the 
falling edge of RAS. 
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Note 1) When ME/WE = "H", all data on the MD/DQ can be written into the celi. 


When ME/WE - '"L", the data on the MD/DQ are not written (masked) except for when MD/DQ = "H" at the 


falling edge of RAS. 
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MB81461-12 

MB81461-15 


FUJITSU 



Note 1) When ME/WE = "H”, all data on the MD/DQ can be written into the cell. 

When ME/WE = the data on the MD/DQ are not written (masked) except for when MD/DQ = at the 
falling edge of R AS. 


Note 2) When TR/QE is kept "H'* through a cycle, the MD/DQ are kept High-Z state. 

















FUJITSU MB81461-12 
MB81461.15 


raS-ONLY REFRESH CYCLE (IWEyWE=Don't Care) 

H--tRC- 


ADDRESSES 
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HIDDEN REFRESH CYCLE 



Don't Care 










FUJITSU MB81461-12 
MB81461.15 


READ TRANSFER CYCLE* (MD/DQ = Don't Care) 



ADDRESSES, 



tTS L [ |tTSD| 

■ ^SP . . tsP . . . tsp , . tsp , 


tSAS j f"""""! ^SASp -^ tSAsj r- 1 tSAsjT- 1 tSAs| T "’""n ^SAS| T— 

--tsc ► -tsc tsc tsc ^ -tsc—-—tsc - 


SD 

(INPUT) 


(OUTPUT) VoL“ 


^SEl—^ h—tsEP—M 

-U---HIGH-Z-:- 

H I* ^SEZ 1—H-*-^SEA -<-j^SAC —jtSAC -^HtSAC 

tsOHj^^ tsACr— %OH A H- tsOH-*4~[-^ ^SOH-*t )■*—%OH-*—H ^ 

r ^ i 2 - VAMP V VALID VALID ^ ' VALID V VALID 

V L DATA A DATA i. DATA DATA j. DATA 


I \ Don't Care 


*: In the case that the previous transfer is read transfer. 

If ^ is low, the valid data will appear within tgAC or tsEA • 
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MB81461-12 

MB81461-15 


FUJITSU 


RAS 

< < 


> > 

ADDRESSES 

< _< 

TR/OE 

V|H- 

V|L- 

MWW 

V|H- 

VlL-- 

SAS 

< < 


\ L 
> > 

SD 

(INPUT) 

V|H-' 

V,L-. 

SD 

(OUTPUT) 

VOH- 

VOL- 


1 


^CRS 


READ TRANSFER CYCLE* (MD/DQ = Don't Care) 

-tRC- 


-^RAS- 


-tcSH 


tSRS 


£ 


_tRp_ 







^TSdUh 




■l^SAS 



■■ it ' 1 - y ’ 


^SDH 


HIGH-Z- 


tSRO- 


-tsc- 


tSAS 


-HIGH-2- 


INVALID DATA 


^SEA 

^SAC 


tSOH 


-tsc- 


^SAS 


VALID DATA 


^SAC 


tSOH 


■1 ^SAC 


VALID DATA 


Don't Care 

Inhibit of Rising Edge 


*; In the case that the previous transfer is write transfer. 

**; If SE is low and the previous cycle is serial write cycle, this should be valid data input. 
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*; In the case that the previous transfer is write transfer. 
If SE Is high these data are not written into the SAM. 
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FUJITSU 


MB81461-12 

MB81461-15 



SERIAL READ CYCLE 




In the case of ^="L'' while the operation; 



SD 

(INPUT) V,L 


HIGH-Z 


E3 Invalid Data 


Don't Care 



SERIAL WRITE CYCLE 



Don't Care 
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MB8T461-12 

MB8146145 


Fig. 5-CURRENT WAVEFORM (Vcc = 5.5 V, Ta = 25°C) 

RAS/C^ CYCLE RAS-ONLY REFRESH CYCLE PAGE MODE CYCLE C^-BEFORE-RAS REFRESH CYCLE 


RAS 

C^ 

Ml/Wi 

tr/6e 

200 

160 

120 


40 

0 

50 ris/division 





FUJITSU 


IIIIIH 
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Icci. OPERATING CURRENT (mA) Icciv OPERATING CURRENT (mA) Irac* NORMALIZED ACCESS TIME 


TYPICAL CHARACTERISTICS CURVES 



Fig. 6 - NORMALIZED ACCESS TIME 
vs SUPPLY VOLTAGE 

1.2 

1.1 

1.0 

0.9 

0.8 

4 4.5 5.0 5.5 6.0 

Vcc, SUPPLY VOLTAGE (V) 



Fig. 7 - NORMALIZED ACCESS TIME 
vs AMBIENT TEMPERATURE 



Ta, AMBIENT TEMPERATURE (°C) 


Fig. 8 - OPERATING CURRENT 
vs CYCLE RATE 

100 

80 
60 

40 

20 

l/tRc, CYCLE RATE (MHz) 



Fig. 9 - OPERATING CURRENT 
vs SUPPLY VOLTAGE 



Vcc» SUPPLY VOLTAGE (V) 


Fig. 10-OPERATING CURRENT 
vs AMBIENT TEMPERATURE 

90 
80 

70 
60 

50 

-20 0 20 40 60 80 100 

Ta, AMBIENT TEMPERATURE (®C) 



Fig. 11 - STANDBY SURRENT 
vs SUPPLY VOLTAGE 



4 4.6 5.0 5.5 6 

Vcc. SUPPLY VOLTAGE (V) 
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MB81461.12 
I MB81461-15 


Fig. 12-STANDBY CURRENT 



Ta, ambient temperature (*C) 


Fig. 13 - REFRESH CURRENT 1 
vs CYCLE RATE 



Fig. 14 - REFRESH CURRENT 1 



4 4.5 5.0 5.5 6.0 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 15- PAGE MODE CURRENT 
vs CYCLE RATE 



Fig. 16 - PAGE MODE CURRENT 



4 4.5 5.0 5.5 6 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 17 - REFRESH CURRENT 2 
vs CYCLE RATE 
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Fig. 18 ~ REFRESH CURRENT 2 
vs SUPPLY VOLTAGE 



4 4.5 5.0 5.5 6 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 19-TRANSFER MODE CURRENT 



l/tRc. CYCLE RATE (MHz) 


Fig. 20 - TRANSFER MODE CURRENT 



Vcc» SUPPLY VOLTAGE (V) 


Fig. 22 - RAM STANDBY/SAM ACTIVE CURRENT 
vs SUPPLY VOLTAGE 



Vcc, SUPPLY VOLTAGE (V) 


Fig. 21 - RAM STANDBY/SAM ACTIVE CURRENT 
vs CYCLE RATE 



l/tsc. CYCLE RATE (MHz) 

Fig. 23 - RAM STANDBY/SAM ACTIVE CURRENT 
vs AMBIENT TEMPERATURE 



Ta, AMBIENT TEMPERATURE CC) 
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FUJITSU MBB1461.12 
\mmmm mb 8146 i - i 5 . 


Fig. 24 - ADDRESS AND DATA (DQ AND SD) 
INPUT VOLTAGE vs SUPPLY VOLTAGE 



Fig. 25 - ADDRESS AND DATA (DQ AND SD) 
INPUT VOLTAGE vs SUPPLY VOLTAGE 

3.0 r 

Q 

LU LU 9 o 

‘‘.2° 

-j— 

^<1— 

' ? D 1.0 

Q < Q- 

1“^ 





— 




V|H 

Min.) 

Vcc = 

5.5V. 



















Max.) 

Vcc = 

= 4.5 V J 



-V|L \ 









-20 0 20 40 60 80 100 

Ta, ambient temperature ro 


Fig. 26 - RAS, GAS, ME/WE, TR/OE, SE, SAS 
INPUT VOLTAGE vs SUPPLY VOLTAGE 



4 4.5 5.0 5.5 6 

Vcc, supply VOLTAGE (V) 


Fig. 27 - RAS, GAS, ME/WE, TR/OE, SE, SAS INPUT 
VOLTAGE vs AMBIENT TEMPERATURE 

3.0 r 
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lUJ I 
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Min.) 

Vcc = 




"V|H 



J 







'V,L ( 

Max.) 

Vcc = 

= 4.5V 









-20 0 20 40 60 80 100 

Ta, ambient temperature ro 


Fig. 28 - AGGESS TIME (RAM) 
vs LOAD GAPAGITANGE 



Fig. 29 ^ AGGESS TIME (SAM) 
vs LOAD GAPAGITANGE 



Cl, load capacitance (pF) 
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Iqh- DQ output current (mA) Iql- DQ OUTPUT CURRENT (mA) 


MB81461-12 

MB81461-15 


FUJITSU 


Fig. 30 - DQ OUTPUT CURRENT 
vs DQ OUTPUT VOLTAGE 

200 

150 

100 

50 

0 

0 1 2 3 4 5 

Vql, do output voltage (V) 



Fig. 31 - SD OUTPUT CURRENT 
vs SD OUTPUT VOLTAGE 



Vql, SD OUTPUT VOLTAGE (V) 


Fig. 32 - DO OUTPUT CURRENT 
vs DQ OUTPUT VOLTAGE 
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Fig. 33 - SD OUTPUT CURRENT 
vs SD OUTPUT VOLTAGE 
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PACKAGE DIMENSIONS 


PLASTIC DIP (Suffix: -P) PLASTIC ZIP (Suffix: -PSZ) 



24-LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE 
(CASE No.; ZIP-24P-M02) 



Dimensions in 

© FUJITSU LIMITED 1987 Z24002S-1C inches (millimeters) 


The information contained in 
this document does not convey 
any license under copyrights, 
patent rights, software rights or 
trademarks claimed by Fujitsu. 
Circuit diagrams utilizing 
Fujitsu products are included as 
a means of illustrating typical 
applications. Complete informa¬ 
tion sufficient for construction 
purposes is not necessarily 
given. The information con¬ 
tained in this document has 
been carefully-checked and is 
believed to be reliable. However, 
Fujitsu assumes no responsibi¬ 
lity for inaccuracies. Fujitsu 
reserves the right to change 
products or specifications with¬ 
out notice. 
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262144-BIT DUAL PORT 
DYNAMIC RANDOM 
ACCESS MEMORY 


MB81461B-12 

MB81461B-15 


262, 144 BIT DUAL PORT DRAM 

The Fujitsu MB 81461B is a fully decoded dual port NMOS dynamic random 
access memory organized as 65,536 words by 4 bits dynamic RAM port and 
256 words by 4 bits serial access memory (SAM) port. 

The DRAM port is identical to the Fujitsu MB 81464 with four bits parallel 
random access I/O while the SAM port is designed as four 256 bit registers each 
operating as a serial I/O. The four serial registers operate in parallel with each 
other during SAM port operation. Internal interconnects give the device the 
capability to transfer data bi-directionally between the DRAM memory array 
and the SAM data registers. 

The MB 81461B offers complementely asynchronous access of both the 
DRAM and SAM ports except when data is transfered between them internally. 
The design is optimized for high speed and performance which makes the 
MB 81461B the most efficient solution for implementing the frame buffer of 
a bit mapped video display system. Multiplexed row and column address 
inputs permit the MB 81461B to be housed in a 400 mil wide 24 pin DIP and 
ZIP. Pin outs conformed to the JEDEC approved pin out. 

The MB 81461B is fabricated using silicon gate NMOS and Fujitsu's advanced 
Triple Layer Polysilicon process technology. This process coupled with single 
transistor memory storage cells permits maximum circuit density and mini¬ 
mum chip size. All Inputs and outputs are TTL compatible. 

Some of the transfer cycle timing specification are different from MB 81461. 


• Dual port organization • 

64K X 4 Dynamic RAM port (DRAM) 
256 X 4 Serial Access Memory port 
(SAM) 

• 24 pin DIP and ZIP package 

• Silicon-gate, Triple Poly NMOS, 
single transistor cell 

• DRAM Port 

Access Time (tpAc)/ 

120ns max. (MB 81461B-12) • 
150ns max. (MB 81461B-15) 

Cycle Time (tRc)» • 

230ns min. (MB 81461B-12) 
260ns min. (MB 81461B-15) • 

• SAM Port 

Access Time (tsAc)» • 

40 ns max. (MB 81461B-12) • 
60 ns max. (MB 81461B-15) • 
Cycle Time (tsc). 


40ns min. 

60ns min. 

Single -I-5V power supply, ±10% 
tolerance 


(MB81461B-12) 

(MB81461B-15) 


Power Dissipation 
DRAM; Act/SAM; Stby 

523mW max. (MB 81461B-12) 
468mW max. (MB 81461B-15) 
DRAM; Stby/SAM; Act 

275mW max. (MB 81461 B-12) 
220mW max. (MB 81461 B-15) 
DRAM; Stby/SAM; Stby 
1 lOmW max. 

Bi-directional Data Transfer be¬ 
tween DRAM and SAM 
Fast serial access asynchronous to 
DRAM except transfer operation 
Real Time Read Transfer Capa¬ 
bility 

Page Mode capability 
Bit Masked Write Mode capability 
256 r efres h cycl es ever y 4ms 
RAS-only, CAS-before-RAS and 
Hidden refresh capability 
Delayed write and Read-Modify- 
Write capability 
Standard 24 pin plastic DIP 
(Suffix; -P) 

Standard 24 pin plastic ZIP 
(Suffix; -PSZ) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Voltage on any pin 
relative to Vss 

Vin.VquT 

-1 to +7 

V 

Voltage on Vcc 
relative to Vss 

Vcc 

-1 to +7 

V 

Storage Temperature 

Tstg 

-55 to +125 

°C 

Power Dissipation 

Pd 

1.0 

W 

Short Circuit 
output current 

- 

50 

mA 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


July 1987 
Edition 1.0 



PLASTIC PACKAGE 
DIP-24P-M04 



PLASTIC PACKAGE 
ZIP-24P-M02 


PIN ASSIGNMENT 


sAst: 1 

SDOC ; 

SDIC: 
TR/OlC ' 
MDO/DQOC 
MDI/DQIC f 

me/weC 

RASCf 

AeCS 

AsCi 

a4i:i 

VccCi 


‘□Vss 

!DSD3 

>□502 

insE 

) □MD3/DQ3 
I □MD2/DQ2 
1 |]CAS 
' □ Ao 
i3A, 

OAj 

DA3 

':A7 


MD2/ _ MOq/ME/ 

DQj SE SD3 SAS SD, DQo WE Ag A4 A7 Aj Aq 

/hJliJLiil2Jl±iiiyii3|ii5||i2i iignijl \ 
\ ra m m m [Tol IT^ [Til [Tsl fiel BoI ISa l 24 l/ 

MO3/SD2 Vss SDq TR/MOi/raS A5 Vcc A3 Ai CAS 
DQ3 OE DQl 

BOTTOM VIEW 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - BLOCK DIAGRAM OF MB 81461B and PIN DESCRIPTION 


Block Diagram 


RAS— 

CAS- 


mrn 


1 

WM. 1 





Reffftih 

Address 

Counter 


(DRAM) 








256 X 256 
Cell Array 


Row Decoder 


MDO/DQO MD1/DQ1 MD2/DQ2 MD3/DQ3 

T y < Y 


ill 


256 X 256 
Cell Array 


256X 266 
Cell Array 




Vcc- 

Vss- 


256 X 256 
Cell Array 


I/O Buffer 

I/O Buffer 

I/O Buffer 

I/O Buffer 

1 

SDO 

i . 

SOI 

^~T~^ 

SD2 

i 

SD3 


Write 

Clock 

Gen. 


Transfer 

Control 


Pin Description 


Pin Number 

Symbol 

Parameter 

Mode 

DIP 

ZIP 

1 

7 

SAS 

Serial Access Memory Strobe 

input 

2,3,22,23 

8,9,4,5 

SDO to SD3 

Serial Data I/O 

I/O 

4 

10 

TR/OE 

Transfer Enable/ 

Output Enable 

Input 

5,6,19,20 

11,12,1,2 

MDO/DQO 

to 

MD3/DQ3 

Mask Data/Data I/O 

I/O 

7 

13 

ME/m. 

Mask Mode Enable/Write Enable 

Input 

8 

14 


Row Address Strobe 

Input 

17,16,15 
14,11,10 1 
9,13 

23,22,21, 

20,17,16, 

15,19 

Aq to A7 

Address Input 

Input 

12 

18 

Vcc 

Supply Voltage +5 V 

Power Supply 

18 

24 

CAS 

Column Address Strobe 

Input 

21 

-3' 


Serial port Enable 

Input 

24 

6 

Vss 

Ground 

Power Supply 
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DESCRIPTION 

DRAM OPERATION 

MS; 

This pin is used to strobe eight row-ad- 
dress inputs from AO to A7 pins and is 
used to select the operation mode of 
subsequent cycle, such as DRAM ope¬ 
ration or transfer operation (by TR/OE 
and bit mask write cycle or not (by 
i^/WE_^d MDO/DQO to MD3/DQ3). 
Since RAS = "L" is the active condition 
of circuit, to maintain RAS = "H" 
(standby condition) is effective to save 
power dissipation, 

CAS; 

This pin is used to strobe eight column 
address inputs at the falling edge. CAS 
pin has the function to enable and dis¬ 
able the output at "L” and "H" respec¬ 
tively during the read operation. 

Another function of CAS is to select 
“early write” mode conditioned by 
i^/WE = “L”. 

W/WE; 

This pin is used to select read or write 
cycle. ME/WE = “L” select write mode 
and ME/WE = "H" select read mode. 
This pin is also used to enable bit mask 
write cycle. If ME/WE = "L" at the fall¬ 
ing edge of RAS, bit mask write is en¬ 
abled. 

TR/OE; 

This pin is used to select Transfer oper¬ 
ation or not at the falling edge of RAS, 
TR/OE = “H“ enables DRAM operation 
and TR/OE = "L" enables Transfer 
operation between DRAM and SAM. 
After the falling of RA$ with tyn, this 
pin is used for output enable. 

The TR/OE controls the impedance of 
the output buffers.TR/OE = “H" forces 
the output buffers at high impedance 
state. TR/OE = “L” leads the output 
buffers at low impedance state. But in 
early write cycle, the output buffers are 
high impedance state even if TR/OE is 
low. 

AO to A7; 

These are multiplexed address input 


MB81461B-12 

IWB81461B-15 


FUJITSU 


pins and used to select 4 bits of 262,144 
memory cell locations in parallel within 
theMB'81461B The eight row address in¬ 
puts are strobed by RAS and followed 
eight column address inputs are strobed 
by CAS. These are used to select the 
start address of serial access memory 
also. 

MDO/DQO to MD3/DQ3 

These are common I/O pins of DRAM 
port. I/O mode Is as specified for each 
function mode in the truth table. 

Data Outputs: 

The output buffers have three-state 
capability “H", “L" and “Hlgh-Z“. To 
get valid output data on the pins, one of 
the read operations is selected such as 
“read” or “read-modify-write” mode. 
During a refresh cycle, either RAS-only 
or CAS-before-RAS mode is selected, 
output buffers are set in "HIgh-Z” state. 

Data inputs: 

These are used as data input pins when a 
data write mode such as “Early-Write”, 
“Delayed Write" or “Read-modify- 
Write" is selected. In any of the above 
cases, these pins are set at “High-Z” 
state to enable data-in without any bus 
conflict. 

In any operation mode, read, write, re¬ 
fresh, transfer and their combined func¬ 
tions, output states “H“, “L“, “High-Z" 
are set by control signals RAS, CAS, 
ME/WE and/or TR/M. When "Bit mask 
write” mode Is set, these pins are used 
as a control signal for write inhibit with 
MDi/DQi = “L" on the selected bit i. 

Page Mode; 

The page mode operation is to strobe 
the column address by CAS while RAS 
is maintained at “L“ through ail the suc¬ 
cessive memory operations if the row 
address doesn't change. This mode can 
save power dissipation and get the faster 
access time due to the elimination of 
RAS falling edge function. 


Refresh; 

Refresh of the DRAM cells is performed 
for every 256 rows per every 4 milli¬ 
seconds. 

The MB81461B offers the following 
three types of refresh. _ 

1) RAS-Only refresh; The RAS-Only re¬ 
fresh is performed with CAS="H” 
condition. Strobing every 256 row 
addresses with RAS will complete all 
bits of memory cell to be refreshed 
while ail outputs are invalid due to 
“High-Z" state. Further RAS-only re¬ 
fresh saves the power dissipation sub¬ 
stantially. 

2) CAS-before-RAS refresh; The CAS- 
before-RAS refresh offers an alter¬ 
nate refresh method. If CAS is set 
low for the specified period (tpcs) 
before the falling edge of RAS, re¬ 
fresh control clock generator and re¬ 
fresh address counter are enabled, 
and an refresh operation is per¬ 
formed. After the refresh operation 
is performed, the refresh address 
counter is incremented automatically 
for the next CAS-before-RAS refresh. 

3) Hidden refresh; The hidden refresh is 
performed by maintaining the valid 
data of last read cycle at MD/DQ 
pins while extending CAS low. The 
hidden refresh is equivalent to CAS- 
before-RAS refresh because CAS 
stays low when RAS goes to low in 
the next cycle. 

Bit Mask Write; 

This mode is used when some of the bits 
should be inhibited to be written into 
cells. The bit mask write mode is exe¬ 
cuted by setting ME/WE = “L" at the 
falling edge of RAS during write mode 
(early, delayed write or read-modify- 
write cycle). The bits to be masked (or 
inhibited to write) is determined by 
MD/DQ state at the falling edge of RAS, 
for example, if MDO/DQO and ME/WE 
are both low at the falling edge of RAS, 
the data on MDO/DQO pin is not written 
into the cell during the cycle. Refer to 
the Fig. 2. 
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EXAMPLE OF BIT MASK WRITE OPERATION 


Falling edge of RAS 

Function 

TR/OE 

ME/WE 

MDO/DQO 

MD1/DQ1 

MD2/DQ2 

MD3/DQ3 

H 

H 

X 

X 

X 

X 

Write enable 

L 

H 

L 

H 

'l 

Write enable for DQO and DQ2 
Write disable for DQ1 and DQ3 


FUNCTIONAL TRUTH TABLE FOR DRAM OPERATION 



CM 

M/We 

TH/OE 

ADDRESSES 

MDO/DQO to 
MD3/DQ3 

Function 

H 

H 

X 

X 

X 

X 

Standby 

L 

L 

H 

H-^L 

Valid 

Valid Data Out 

Read 

L 

L 


H^X 

Valid 

Valid Data In 

Early Write 

L 

L 

H-^L 

H^X^H 

Valid 

Valid Data In 

Delayed Write 

L 

L 

H-^L 


Valid 

Valid Data Out 
Valid Data In 

Read-Modify-Write 

L 

H 

X 

H->X 

Row address 

High-Z 

RAS-Only Refresh 

H-^L 

L 

X 

H->X 

X 

High-Z 

CAS-before-RAS Refresh 


*: If ME/WE - "L" at the falling edge of RAS, bit mask write mode is enabled. 


TRANSFER OPERATION: 

The transfer operation is featured in the 
MB 81461B. This mode is used to trans¬ 
fer simultaneously 256x4 data from 
DRAM to SAM or from SAM to DRAM. 
The direction of transfer is determined 
by the state of ME/W E at the falling 
edge of RAS. ME/WE="H" defines the 
transfer from DRAM to SA M (Read 
Transfer Cycle) and ME/WE="L" de¬ 
fines the transfer from SAM to DRAM 
(Write Transfer Cycle). 

I/O mode of SDO to SD3 determined 
while the transfer operation is set (TR/ 
OE="L”) conjunctioned with ME/WE 
state. 

After Read Transfer Cycle, please apply 
two or more SAS Clock. 

TR/OE; 

This pin is used to enable t ransf er oper - 
ation at the falling edge of RAS. 

WE/M; 

This pin is used to select the direction 
of transfer at the falling edge of RAS. 
A0toA7; 

These pins are used to select the row 
address of DRAM port to be transfered 
from or to, and the start address of 
SAM port for the serial read or write 
operation. The row address is strobed 
by RAS and the start address is strobed 
by CM. 


Pseudo Write Transfer: 

To start serial write cycle, the SD pins 
must be set in input mode. To do this, 
write transfer cycle should be executed. 
The pseudo write transfer cycle is to 
change the SD pins into input mode 
without data transfer from SAM to 
DRAM. Refer to Fig. 3. 

Refresh during transfer cycle; 

DRAM and SAM are refreshed during 
transfer cycle as shown below. 

1) Read transfer cycle: 

During read transfer cycle, the 
selected row address of DRAM to be 
transfered to SAM is refreshed. SAM 
data are kept by applying 256 SAS 
clocks within 4 ms after the read 
transfer cycle. 

2) Write transfer cycle: 

During write transfer cycle, the new 
data are written from SAM to DRAM 
and this row address should be re¬ 
freshed within 4 ms. 

But SAM data are not refreshed 
during write transfer cycle. There¬ 
fore, the SAM refresh (applying 256 
SAS clocks within 4 ms) must be 
executed. Especially, when the write 
transfer cycle is executed conti¬ 
nuously, 256 SAS clock should be 
applied within 4 ms. 


SERIAL ACCESS OPERATION: 

The MB 81461Bhas 256 words by 4 bits 
Serial Acess Memory (SAM) correspond¬ 
ing to 64K words by 4 bits DRAM and 
the fast serial read/write access is 
achieved by SAM architecture. Read or 
write cycle is determined when the last 
read or write transfer operation is exe¬ 
cuted. If the last transfer operation was 
read transfer, the serial read cycle is 
performed until the next write or 
pseudo write transfer cycle is executed. 
On the other hand, if the last transfer 
operation was write or pseudo write 
or pseudo write transfer, the serial write 
cyple is performed. In the serial write 
operation, 256 words by 4 bits data 
stored in the SAM can be transfered to 
DRAM under SE="L" condition, and 
condition disables data transfer 
from SAM to DRAM. The serial access 
operation can be done asynchronously 
from DRAM port. 

SAS; 

This pin is used as a shift clock for SAM 
port. The serial access is triggered by the 
rising edge of SAS. In the write cycle, 
the data of the SD pins are strobed by 
the rising edge of SAS and written into 
the selected cell. In the read cycle, out- 
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put data become valid after ts^c 
the rising edge of SAS and the data re¬ 
main valid until the next cycle is de¬ 
fined. The SAS clock increments the 
SAM address automatically. When the 
SAM address exceeds #255 (Most Sig¬ 
nificant Address) it returnes to #0 
(Least Significant Address). 

SF; 

This pin is used to enable serial access 
operation by bit to bit. SE = “H" dis¬ 
ables serial access operation. In the 
serial read operation, this pin is used for 
output enable, i.e., SE = "H" leads SD 
pins to “High-Z" state. SE = “L" leads 
SD pins to valid data with specified ac¬ 
cess time. In the serial write operation, 
this pin works as write enable control 
pin. 


SDO to SD3; 

These are used as data input/output pins 
for SAM port. Input or output mode Is 
determined by last occured transfer 
operation, if last transfer operation was 
read transfer mode, they are output 
mode. If the write transfer mode was 
set, SD pins are enabled to write data 
into SAM. 

Refresh; 

Since the SAM Is constructed by dy¬ 
namic circuitry, the refresh is necessary 
to maintain the data in It. The refresh 
of SAM must be done by 256 cycles 
of SAS clock/4ms in either output or 
input mode. SE = "H" allows refresh 
of SAM with SD pins at "High-Z" state. 
Real Time Read Transfer; 

This feature Is applicable to obtain valid 


data continuously when row address is 
changed without any timing loss from 
the last bit of previous row to the first 
bit of new row. Data transfer from 
DRAM to SAM is triggered by rising 
edge of TR/OE after the preparation of 
Internal circuit for this operation, while 
SAM port can continue read operation 
asynchronously from the above men¬ 
tioned internal move. Once TR/OE re¬ 
turns to "H" with the restricted timing 

specification t-rsL t-rgo refered to 
SAS clock, SD pins can get the valid 
output data continuously as shown in 
Fig. 4. The key issue to achieve this 
feature is to apply SAS clock contin¬ 
uously with the timing consideration to 
the rising edge of TR/OE. 


FUNCTIONAL TRUTH TABLE FOR SERIAL ACCESS (Asynchronous from DRAM port) 


Falling edge of RAS 

SAS 

SE 

SDO to SD3 

Function 

TR/OE 

ME/WE 

H 

X 

Clock 

L 

Input/Output* 

Sequential access enable 

Clock 

H 

Input/Output* 

Sequential access disable 


*: The read or write operation of SAM port is pre-determined by the last occurred transfer cycle. Input mode is for write 
operation. Output mode is for read operation. 


X; Don't Care 
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Fig. 4 - EXAMPLE OF REAL TIME READ TRNASFER OPERATION 
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RECOMMENDED OPERATING CONDITIONS 

(Referenced to Vss) 


Parameter 

Symbol 

Min. 

Typ. 

Max. 


Vcc 

4.5 

5.0 

5.5 

oUfjpiy vuiidyc 

Vss 

0 

0 

0 

Input High Voltage 

V,H 

2.4 


6.5 

Input Low Voltage 

V,L 

-2.0 


0.8 


Operating Temperature 


0 C to +70 C 


CAPACITANCE (ta=25»c) 


Input Capacitance (AO to A7) 

Input Capacitance (Ri^, C^, ME/WE, SE, TR/OE) 
Input Capacitance (SAS) 

Input/Output Capacitance (MDO/DQO to MD3/DQ3) 
Input/Output Capacitance (SDO to SD3) 

AC TEST CONDITIONS 


1) Input 

V|H =2.4V - 
V|L =0.8V -jj- 


2) Output 

VoH =2.4Vn 


Max 

DIP 

ZIP 

7 

8 

10 

12 

7 

7 

7 

8 

7 

8 


3} Output Load 
MDO/DQO to MD3/DQ3 


Measuring Point 



Measuring Point 


VoL = 0.4V 


HIGH-Z- 
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DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Max 

Unit 

SAM STANDBY SE = V,h,SAS = V,l 

OPERATING CURRENT* 

Average power supply current 
(RA$, CAS cycling; tpc = rn'n) 

MB81461B-12 

•cci 


95 

mA 

MB81461B-15 

85 

STANDBY CURRENT 

Power supply current (RAS = CAS = V|h ) 

•cc 2 


20 

mA 

REFRESH CURRENT 1* 

Average power supply current 
(CAS = V|H , RAS cycling; tpjc = niin) 

MB 81461B-12 

•cc3 


77 

mA 

MB81461B-15 

70 

PAGE MODE CURRENT* 

Average power sujsply current 
(RAS = V|L, CAS = cycling, tpc = min) 

MB 81461 B-12 

•cc4 


50 

mA 

MB 81461B-15 

45 

REFRESH CURRENT2* 

Average power supply current 
(CAS-beforeRAS; tRc =min) 

MB81461B-12 

•cC5 


77 

mA 

MB 81461 B-15 

70 

TRANSFER MODE CURRENT 

Average power supply current 
(RAS, CAS cycling; tRc = rn'i^) 

MB81461B-12 

*CC6 


110 

mA 

MB81461B-15 

100 

SAM ACTIVE §E = V|L, tsc= min 

OPERATING CURRENT* 

Average power supply current 
(RA$, CAS cycling; t^e = i^in) 

MB81461B-12 

•cC7 


130 

mA 

MB81461B-15 

110 

STANDBY CURRENT 

Power supply current 
(R^ = CA§ = V|h) 

MB 81461 B-12 

•cc8 


50 

mA 

MB81461B-15 

40 

REFRESH CURRENT 1* 

Average power supply current 
(CAS = V|H , RAS cycling; tpc = niin) 

MB81461B-12 

•CC9 


112 

mA 

MB81461B-15 

95 

PAGE MODE CURRENT* 

Average power supply current 
(RAS = V|L, ^A$ cycling, tpc = min) 

MB81461B-12 

Iccio 


85 

mA 

MB81461B-15 

70 

REFRESH CURRENT 2* 

Average power supply current 

(CAS-before-RAS; tRc =rnin) 

MB81461B-12 

Icci 1 


112 

mA 

MB81461B-15 

95 

TRANSFER MODE CURRENT 

Average power supply current 
(RAS, CA$ cycling; tRc = friin) 

MB81461B-12 

ICC12 


145 

mA 

MB81461B-15 

125 


3^2 



DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 
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Parameter 

Symbol 

Min 

Max 

Unit 

INPUT LEAKAGE CURRENT 

Input leakage current, any input (OV ^ V|n ^ 5.5V, 

Vec =5.5V, Vss=0V, all other pins not under 
test=0V) 

*I(L) 

-10 

10 

ma 

OUTPUT LEAKAGE CURRENT 
(Data out is disabled, OV < Vqut ^ 5.5V) 

•o(L) 

-10 

10 

fiA 

OUTPUT LEVELS 

Output high voltage (Iqh =-5mA/-2mA for DQi/SDi) 

VoH 

2.4 


V 

Output low voltage (loL='4.2mA) 

VoL 


0.4 



Note: Ice is dependent on output loading and cycle rates. Specified values are obtained with the output open. 


AC CHARACTERISTICS __ 

(Recommended operating conditions unless otherwise noted.) 


Parameter luiMiaa 

Symbol 

MB81461B-12 

MB 81461B-15 

Unit 

Min 

Max 

Min 

Max 

Time between Refresh (RAM/SAM) 

tREF 


4 


4 

ms 

Random Read/Write Cycle Time 

^RC 

230 


260 


ns 

Read-Modify-Write Cycle Time 

tRWC 

305 


345 


ns 

Page Mode Cycle Time 

fpc 

120 


145 


ns 

Page Mode Read-Modify-Write 

Cycle Time 

tpRWC 

195 


225 


ns 

Access Time from RAS Q S 

^RAC 


120 


150 

ns 

Access Time from CAS S S 

I^CAC 


60 


75 

ns 

Output Buffer Turn Off Delay 

fOFF 

0 

25 

0 

35 

ns 

Transition Time 

tj 

3 

50 

3 

50 

ns 

RAS Precharge Time 

I^RP 

90 


100 


ns 

Pulse Width 

^RAS 

120 

60000 

150 

60000 

ns 

RAS Hold Time 

^RSH 

60 


75 

-1 


ns 
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FUJITSU MB81461B-12 


AC CHARACTERISTICS 


Parameter 


Symbol 

MB81461B-12 

MB 81461B-15 

Unit 

Min 

Max 

Min 

Max 

CAS Precharge Time 
(Normal cycle) 

fCPN 

40 


50 


ns 

CAS Precharge Time 
(Page mode only) 

tcp 

50 


60 


ns 

CAS Precharge Time 
(^-before-R^) 

fcpR 

25 


30 


ns 

^ Pulse Width 

tCAS 

60 

60000 

75 

60000 

ns 

CAS Hold Time 

tcsH 

120 


150 


ns 

RAS to CAS Delay Time 

B B 

fRCD 

22 

60 

25 

75 

ns 

CAS to RAS Set Up Time 

fcRS 

10 


10 


ns 

Row Address Set Up Time 

fASR 

0 


0 


ns 

Row Address Hold Time 

tRAH 

12 


15 


ns 

Column Address Set Up Time 

fASC 

0 


0 


ns 

Column Address Hold Time 

fCAH 

20 


25 


ns 

Read Command Set Up Time 

1 

1 fRCS 

0 


0 


ns 

Read Command Hold Time 

Referenced to RAS 

B 

tRRH 

20 


20 


ns 

Read Command Hold Time 

Referenced to CAS 


tRCH 

0 


0 


ns 

Write Command Set Up Time 

twcs 

-5 


-5 


ns 

Write Command Hold Time 

twCH 

30 


35 


ns 

Write Command Pulse Width 

twp 

30 


35 


ns 

Write Command to RAS Lead Time 

fRWL 

40 


45 


ns 

Write Command to CAS Lead Time 

tcwL 

40 


45 


ris 

Data In Set Up Time 

tos 

0 


0 


ns 

Data In Hold Time 


30 


35 


ns 

Access Time from TR/OE 

Q 

toEA 


35 


40 

ns 

TR/OE to Data In Delay Time 

toED 

25 


30 


ns 
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AC CHARACTERISTICS 


MB81461B-12 FUJITSU 
MB81461B-15 


Parameter lULgiaJI 

Symbol 

MB81461B-12 

MB 81461B-15 

Unit 

Min 

Max 

Min 

Max 

Output Buffer Turn Off Delay 

fromTR/OE 

^OEZ 

0 

25 

0 

30 

ns 

TR/^ Hold Time Referenced to ME/W 

toEH 

0 


0 


ns 

TR/OE to RAS inactive Set Up Time 

toES 

0 


0 


ns 

Data In to CAS Delay Time ES 

^DZC 

0 


0 


ns 

Data in to TR/OE Delay Time ES 

tozo 

0 


0 


ns 

Refresh Set Up Time Referenced to 

R^ (C^-before-RAS) 

tpcs 

25 


30 


ns 

Refresh Hold Time Referenced to 
(C^-before-^) 

tpCH 

25 


30 


ns 

RAS Precharge to CAS Active 

Time 

tppc 

20 


20 


ns 

Serial Clock Cycle Time 

tsc 

40 

50000 

60 

50000 

ns 

Access Time from SAS EQ 

tsAC 


40 


60 

ns 

Access Time from SE EE! 

tsEA 


40 


50 

ns 

SAS Precharge Time 

tsp 

10 


20 


ns 

SAS Pulse Width 

tsAS 

10 


20 


ns 

SE Precharge Time 

^SEP 

25 


45 


ns 

SE Pulse Width 

tsE 

25 


45 


ns 

Serial Data Out Hold Time 

after SAS High 

tsOH 

10 


10 


ns 

Serial Output Buffer Turn Off 

Delay from SE 

tsEZ 

0 

25 

0 

30 

ns 

Serial Data In Set Up Time QE 

tsDS 

0 


0 


ns 

Serial Data In Hold Time ED 

tsDH 

20 


25 


ns 
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FUJITSU MB81461B-12 
MB81461B.15 


AC CHARACTERISTICS 


Parameter 

Symbol 

MB81461B-12 

MB81461B-15 

Unit 

Min 

Max 

Min 

Max 

Transfer Command (TR) to RAS 

Set Up Time 

fjs 

0 


0 


ns 

Transfer Command (TR) to RAS 

Hold Time 

^RTH 

90 


110 


ns 

Write Transfer Command (TR) to n. 

Hold Time ^ 

tRTHW 

12 


15 


ns 

Transfer Command (TR) to CAS 

Hold Time 

^CTH 

30 


35 


ns 

Transfer Command (TR) to SAS 

Lead Time 

tjSL 

5 


10 


ns 

Transfer Command (TR) to RAS ^ 

Lead Time ™ 

tTRRL 

25 


35 


ns 

Transfer Command (TR) Hold Time .m 

from RAS 

txRRH 

25 


35 


ns 

First SAS Edge to Transfer Command 

Delay Time 

tjSD 

25 


35 


ns 

W/WE to R^ Set Up Time 

twSR 

0 


0 


ns 

ME/WE to R^ Hold Time 

^RWH 

12 


15 


ns 

Mask Data (MD) to RAS Set Up Time 

^MS 

0 


0 


ns 

Mask Data (MD) to RAS Hold Time 

^MH 

35 


45 


ns 

Serial Output Buffer Turn Off -g- 

Delay from RAS ® 

^SDZ 

10 

60 

10 

75 

ns 

Serial Output Buffer Turn On 

Delay from 

tsRO 

0 


0 


ns 

SAS to RAS Set Up Time IQ 

^SRS 

40 


60 


ns 

RAS to SAS Delay Time 

tSRD 

30 


45 


ns 

Serial Data Input to SE Delay Time 

^SZE 

0 


0 


ns 

Serial Data Input Delay from RAS |Q 

tsDD 

60 


75 


ns 
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AC CHARACTERISTICS 


MB81461B-12 

MB81461B-15 


IIH 

FUJITSU 

IIIIIIH 


Parameter 

Symbol 

MB81461B-12 

MB81461B-15 

Unit 

Min 

Max 

Min 

Max 

Serial Data Input to RAS Delay Time EB 

fszs 

0 


0 


ns 

Pseudo Transfer Command (SE) to 

RAS Set up Time 

^ESR 

0 


0 


ns 

Pseudo Transfer Command (SE) to — 

R^ Hold Time 

^REH 

12 


15 


ns 

Serial Write Enable Set up Time ED 

fsws 

20 


30 


ns 

Serial Write Enable Hold Time ED 

fsWH 

80 


120 


ns 

Serial Write Disable Set Up Time ED 

tswis 

20 


30 


ns 

Serial Write Disable Hold Time ED 

tsWIH 

40 


60 


ns 

Asynchronous Command (TR) to 

RAS Set Up Time 

tvs 

0 


0 


ns 

Asynchronous Command (TR) to 

RAS Hold Time 

tvH 

12 


15 


ns 

Time between Transfer EB 

tREFT 


4 


4 

ms 


NOTES: 

B1 An initial pause of 200/xs is required after power-up 
followed by any 8 RAS, 8 transfer, and 8 SAS cycle 
before proper device operation is achieved. In case of 
using internal refresh counter, a minimum of 8 CAS- 
before-RAS initialization cycles instead of 8 RAS cycle 
are required. 

□ AC characteristics assume. 

Q V|H (min) and L|l (max) are reference levels for meas¬ 
uring timing of input signals. Also, transition times are 
measured between V|h (min) and V|l (max). 

Q Assumes that tpcD ^ ^rcd (max). If tpco 's greater 
than the maximum recommended value shown in this 
table, tpAc will be increased by the amount that t^cD 
exceeds the value shown. 

CB Assumes that tpco — ^RCD(max), 

Qj Measured with a load equivalent to 2 TTL loads and 
100pF. 


Q Operation within the t^co (max) limit Insures that 
tpAC (max) can be met. tpcQ (max) is specified as a 
reference point only; if tpco 's greater than the speci¬ 
fied tRCD (max) limit, then access time is controlled 
exclusively by tcAc- 

Ei ^RCD (min) = tRAH (min) + 2t-r (tj=5ns) + tAsc (min) 

o Either tRRR or tRCH must be satisfied for a read cycle. 

iQ Measured with a load equivalent to 2 TTL loads and 
50pF. 

ID Input mode only 

EB Write transfer and pseuso write transfer only. 

EB Read transfer only in the case that the previous trans¬ 
fer was write transfer. 

ED Pseudo write transfer only. 

ED If tREFT >5 not satisfied, 8 transfer and 8 SAS cycles 
before proper device operation is needed. 

ED Either tozc O'” ^dzo must be satisfied. 

EB This timing specification is different from that of 
MB 81461. 
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FUJITSU 


MB81461B-12 

MB81461B-15 


READ CYCLE 



WRITE CYCLE (EARLY WRITE) 



Note 1) When ME/WE = "R", all data on the MD/DQcan be written into the cell. 

When i^/WE = "L", the data on the MD/DQ are not written (masked) except for when MD/DQ = "H*' at the 
falling edge of R AS. 
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MB81461B-12 

MB81461B-15 


FUJITSU 


DELAYED WRITE CYCLE 



Note 1) When ME/WE = "H", all data on the MD/DQ can be written into the cell. 

When ME/WE = “L", the data on the MD/DQ are not written (masked) except for when MD/DQ = "H" at the 
falling edge of RAS. 

Note 2) When TR/QE is kept "H" through a cycle, the MD/DQ are kept HIgh-Z state. 


READ-MODIFY-WRITE CYCLE 



Note 1) When ME/WE = “H", all data on the MD/DQ can be written into the cell. 

When ME^/WE = “L ”, the data on the MD/DQ are not written (masked) except for when MD/DQ = "H" at the 
falling edge of RAS. 
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MB81461B-12 

MB81461B-15 


FUJITSU 


PAGE MODE DELAYED WRITE CYCLE 



Note 1) When ME/WE = "H", all data on the MD/DQ can be written into the cell. 

When ME/WE = the data on the MD/DQ are not written (masked) except for when MD/DQ = "H" at the 
falling edge of RAS. 

Note 2) When TR/0^ is kept "H" through a cycle, the MD/DQ are kept High-Z state. 


PAGE MODE READ-MODIFY-WRITE CYCLE 



Note 1) When ME/WE = "H", all data on the MD/DQ can be written into the cell. 

When ME/WE = "L" , the data on the MD/DQ are not written (masked) except for when MD/DQ = "H" at the 
falling edge of RAS. 
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HIDDEN REFRESH CYCLE 



□ Don't Care 










MB81461B.12 

MB81461B-15 



* ■ In the case that the previous transfer is read transfer. 

**: If SE is low, the valid data will appear within tsAc o*" fsEA* 
***: These parameters are different from that of MB 81461. 


3-54 





MB81461B-12 


MB81461B-15 




*; In the case that the previous transfer is write transfer. 

If SE is low and the previous cycle is serial write cycle, this should be valid data input. 
***; These parameters are different from that of MB 81461. 
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WRITE TRANSFER CYCLE* (MD/DQ = Don't Care) 



FUJITSU 


MB81461B-12 

MB81461B-15 



RAH 


RTHW 


tr/5e 


tRWH 


ME/WE 


SD 

(INPUT) 


SD ''OH 

(OUTPUT) VoL 


HIGH-Z 


*; In the case that the previous transfer is write transfer. 
**; If ^ is high these data are not written into the SAM: 
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MB81461B-12 

MB81461B-15 


FUJITSU 


PSEUDO WRITE TRANSFER CYCLE (MD/ DO = Don't Care) 


ras^ 


CAS 


ADDRESSES 


TR/OE 


ME/Wl 


SE 


SAS 


SD 

(INPUT) 

SD 

(OUTPUT) 



Don't Care 

E3 Inhibit of Rising Edge 


*: If ^ is high, these data are not written into SAM. 

**: If ^ is high, SD (SDO to SD3) are in High-Z state after tsEz- 

If SE becomes low, the valid data will appear meeting tsAc ^nd tsEA- 
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FIJJITSU 


MB81461B-12 

MB81461B.15 



SERIAL READ CYCLE 


RAS 


TR/OE 



tRAS-^ 

/ 




se 


In the case of SE="L" while the operation; 

ViH - 

V|L __ 


SAS 


V|H ■ 

V|L 


-^sc- 


";jr:TCzj' 


^SAC 


SD ^OH 

(OUTPUT) VoL 

SD ''IH 

(INPUT) V|L 


-tsAS- 


-tsc- 


^SAC 


-tsp- 


1 


-^SAS- 


-%c- 


-tsp— 


^SAC 


1 


JSAC 


^ SOH 1^ )•*«»] tsOH _ ^SOH * 1 [ - I 

L '^WkVv^^VALIDDATA VALID DATA VALID DATA |(W\\^ 


E3 Invalid Data 


Don't Care 















3 


FUJITSU 


MB81461B.12 

MB81461B-15 
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Icci- OPERATING CURRENT (mA) Icci- OPERATING CURRENT (mA) tpAC^ NORMALIZED ACCESS TIME 


TYPICAL CHARACTERISTICS CURVES 


MB81461B-12 

MB81461B-15 


FUJITSU 


Fig. 6 - NORMALIZED ACCESS TIME 
vs SUPPLY VOLTAGE 



4 4.5 5.0 5.5 6.0 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 7 - NORMALIZED ACCESS TIME 
vs AMBIENT TEMPERATURE 



Ta, ambient temperature rc) 


Fig. 8 - OPERATING CURRENT 
vs CYCLE RATE 



Fig. 9-OPERATING CURRENT 
vs SUPPLY VOLTAGE 



Fig. 10 - OPERATING CURRENT 
vs AMBIENT TEMPERATURE 
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I_ 





Fig. 11 - STANDBY SURRENT 
vs SUPPLY VOLTAGE 
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FUJITSU MB81461B-12 
MB81461B.15 


Fig. 12 - STANDBY CURRENT 
vs AMBIENT TEMPERATURE 


N. 



Vc 

rn 

C=B. 

>v 
































-20 0 20 40 60 80 100 

Ta. ambient temperature (°C) 


Fig. 13-REFRESH CURRENT 1 
vs CYCLE RATE 



Figi 14-REFRESH CURRENT 1 
vs SUPPLY VOLTAGE 



Vcc. SUPPLY VOLTAGE (V) 


Fig. 15 - PAGE MODE CURRENT 
vs CYCLE RATE 



Fig. 16 - PAGE MODE CURRENT 
vs SUPPLY VOLTAGE 
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Fig. 17 - REFRESH CURRENT 2 
vs CYCLE RATE 



l/tRc, cycle rate (MHz) 
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MB81461B-12 

MB81461B-15 


FUJITSU 


Fig. 18 - REFRESH CURRENT 2 



4 4.5 5.0 5.5 6 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 19-TRANSFER MODE CURRENT 



Fig. 20 - TRANSFER MODE CURRENT 



Vcc. SUPPLY VOLTAGE (V) 


Fig. 21 - RAM STANDBY/SAM ACTIVE CURRENT 
vs CYCLE RATE 



Fig. 22 - RAM STANDBY/SAM ACTIVE CURRENT 
vs SUPPLY VOLTAGE 



Fig. 23 - RAM STANDBY/SAM ACTIVE CURRENT 
vs AMBIENT TEMPERATURE 


o 

< 

< < 
I- 

H- DC 
to 3 

5 

< 

tL 


O 





tsc “ ^0 ns 




V 

cc “ ° 

.5V 





"" — 



























-20 


20 40 60 80 100 


Ta, ambient temperature rc) 
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MB81461B-12 

MB81461B-15 



Fig. 24 - ADDRESS AND DATA (DQ AND SD) 
INPUT VOLTAGE vs SUPPLY VOLTAGE 



Fig. 25 - ADDRESS AND DATA (DO AND SD) 
INPUT VOLTAGE vs SUPPLY VOLTAGE 



Ta, AMBIENT TEMPERATURE (°C) 


Fig. 26 - RAS;CAS, ME/WE, TR/OE, SE, SAS Fig. 27 - RAS, CAS> ME/WE, TR/OE, SE, SAS INPU 

INPUT VOLTAGE vs SUPPLY VOLTAGE VOLTAGE vs AMBIENT TEMPERATURE 



4 4.5 5.0 5.5 6 -20 0 20 40 60 80 100 


Vcc, SUPPLY VOLTAGE (V) T^, AMBIENT TEMPERATURE {°C) 


Fig. 28 - ACCESS TIME (RAM) 
vs LOAD CAPACITANCE 



Fig. 29 - ACCESS TIME (SAM) 
vs LOAD CAPACITANCE 



Cl, load CAPACITANCE (pF) 
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MB81461B-12 

IViB81461B-15 


FUJITSU 


Fig. 30 - DQ OUTPUT CURRENT 
vs DQ OUTPUT VOLTAGE 



Fig. 31 -SD OUTPUT CURRENT 
vs SD OUTPUT VOLTAGE 
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Fig. 32 - DQ OUTPUT CURRENT 
vs DQ OUTPUT VOLTAGE 



VoH< DO OUTPUT VOLTAGE (V) 


Fig. 33 - SD OUTPUT CURRENT 



1 2 3 4 5 


VoH. SD OUTPUT VOLTAGE (V) 



50 jus/Division 





MB81461B-12 

MB81461B-15 


FUJITSU 


PACKAGE DIMENSIONS 


PLASTIC DIP (Suffix: -P) PLASTIC ZIP (Suffix: -PSZ) 


24^LEAO PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-24P-M04) 



24-LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE 
(CASE No.; ZIP-24P-M02) 



W¥Tr¥¥WTr^^ 

©FUJITSU LIMITED 1987 Z24002S:iC inches (millimeters) 


The information contained in 
this document does not convey 
any license under copyrights, 
patent rights, software rights or 
trademarks claimed by Fujitsu. 
Circuit diagrams utilizing 
Fujitsu products are included as 
a means of illustrating typical 
applications. Complete informa¬ 
tion sufficient for construction 
purposes is not necessarily 
given; The information con¬ 
tained in this document has 
been carefully-checked and is 
believed to be reliable. However, 
Fujitsu assumes no responsibi¬ 
lity for inaccuracies. Fujitsu 
reserves the right to change 
products or specifications with¬ 
out notice. 
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FUJITSU 


PORT CMOS 
DYNAMIC RANDOM 
ACCESS MEMORY 


MB81C4251-10 

MB81C4251-12 

MB81C4251-15 


262,144 X 4 BIT DUAL PORT CMOS DYNAMIC RAM 

The Fujitsu MB81C4251 Is a fully decoded dual port CMOS dynamic random 
access memory organized as 262,144 words by 4 bits dynamic RAM port and 
512 words by 4 bits serial access memory (SAM) port. The MB81C4251 Is 
Ideally suited for mainframes, video Imaging equipment, and other memory 
applications where very low power dissipation and high bandwidth are basic 
requirements of the design. 

Multiplexed row and column address Inputs permit the MB81C4251 to be 
housed In a 400mll wide 28 pin DIP, SOJ and ZIP. Pin outs oonformed to the 
JEDEC approved pinout. 

The MB81C4251 features a Bit Masked Write operation whereby the user can 
Inhibit writing to particular bits. 

The MB81C4251 Is fabricated using silicon gate CMOS and Fujitsu’s advanced 
triple-layer polyslllcon process. This process, coupled with three-dimensional 
stacked capacitor memory oells, reduces the possibility of soft errors and 
extends the time between memory refreshes. 

• Dual port organization 

262,144 words x 4 bits (DRAM port) 

512 words x 4 bits (SAM port) 

• Silicon gate CMOS,1 transistor cell 

• DRAM Port 

Aooess Time (tRAC), 

100ns max. (MB81C4251-10) 

120ns max. (MB81C4251-12) 

150ns max. (MB81C4251-15) 

Cycle Time (tRC) 

180ns min. (MB81C4251-10) 

210ns min. (MB81C4251-12) 

260ns min. (MB81C4251-15) 


Access Time 
100ns max 
120ns max 
150ns max 
Cycle Time 
180ns min. 
210ns min. 
260ns min. 
SAM Port 
Access Time 
30ns max. 
40ns max. 
60ns max. 
Cycle Time 
30ns min. 
40ns min. 
60ns min. 


Access Time (tSAC), 

30ns max. (MB81C4261-10) 

40ns max. (MB81C4251-12) 

60ns max. (MB81C4251-15) 

Cycle Time (tSC) 

30ns min. (MB81C4251-10) 

40ns min. (MB81C4251-12) 

60ns min. (MB81C4251-15) 

TTL-compatIble all Inputs and outputs 
512 refresh cycles every 8.2ms 
Bl-directlonal data transfer capability 

Fast serial access asynchronous to DRAM except transfer operation 

Addressable start location (TAP) on serial shift register 

Realtime Read Transfer capability 

Bit Masked Write Mode capability 

I/O switch by transfer cycle 

Fast Page Mode. Read-Modify-Write capability 

Single -t-5V power supply, ±10% tolerance 

Power Dissipation 

DRAM;Act/SAM;Stby DRAM iStby/SAM; Act 

450mW max. (MB81C4251-10) 330mW max. (MB81C4251-10) 

400mW max. (MB81C4251-12) 280mW max. (MB81C4251-12) 

350mW max. (MB81C4251-15) 250mW max. (MB81C4251-15) 

DRAM; Sty/SAM :Stby 
22mW max. 


July 1988 
Edition 1.0 




PLASTIC DIP 28-PIN 
DIP-28P-MXX 


PLASTIC ZIP 28-PIN 
ZIP-28P-MXX 


PLASTIC SOJ 28-PIN 

LCC-28P-MXX _ 

PIN ASSIGNMENT 
(TOP VIEW) 


1 

28 

2 

27 

3 

26 

4 

25 

1 TOP 

24 

® VIEW 

23 


22 

8 

21 

9 

20 

10 

19 

11 

18 

12 

17 

13 

16 

14 

15 


SD2 

SE 

MD3/DQ3 

MD2/DQ2 

N.C . 

CAS 

N.C. 


SAS 

SDO 

_S^ 

TR/OE 

MDO/DQO 

M D1/DQ1 

ME/WE 

N.C. 

RAS 

As 

As 

As 

A4 

VCC 


28-Pln ZIP 
(TOP ^W) 

MD2/ MDO/ME/ _ 

DQ2 SE 8D3 SAS SD1 DQO WE AS A4 A7 A2 AO SaS 


V 1 r5 1 rs 1 r7 1 fg 1 rTH n^insi ri>i n^i rz'n r2'5i r 2 'si r27i r ‘ y 

N.C.MD3/SD2VSS SDO IQ/MDI/N.C.AS A5VCCA3A1 N.C 
DQ3 _ OE DQ1 _ 

This device contains circuitry to protect the inputs against 
damage due to high statio voltages or electric fields. 
However, it Is advised that normal precautions be taken to 
avoid application of any voltage higher than maximum rated 
voltages to this high Impedance circuit._ 


Copyright 1988 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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Section 4 



MOS RAM 
Modules 




Maximum 







Access 


Package 


Pago 

Device 

Tlmo(ns) 

Capacity 

Options 


4-3 

MB85225-12 

120 

2097152 bits 

30-pin 

Plastic SIP 


MB85225-15 

150 

(262144W X 8b) 




4-17 

MB85227-10 

100 

2359296 bits 

30-pin 

Plastic 

SIP 


MB85227-12 

120 

(262144W X 9b) 





MB85227-15 

150 





4-31 

MB85230-10 

100 

8388608 bits 

30-pin 

Plastic 

SIP 


MB85230-12 

120 

(1048576W X 8b) 




4-49 

MB85235-10 

100 

9437184 bits 

30-pin 

Plastic 

SIP 


MB85235-12 

120 

(1048576W X 9b) 




4-65 

MB85240-10 

100 

2359296 bits 

30-pln 

Plastic 

SIP 


MB85240-12 

120 

(262144w X 9b) 




4-81 

MB85402-30 

30 

262144 bits 

36-pin 

Ceramic DIP/SIP 


MB85402-40 

40 

(16384WX 16b) 




4-89 

MB85403A-40 

40 

2097152 bits 

44-pin 

Ceramic TSIP 


MB85403A-50 

50 

(262144W X 8b) 




4-97 

MB85410-30 

30 

524288 bits 

60-pin 

Plastic 

ZIP 


MB85410-40 

40 

(65536W X 8b) 




4-105 

MB85414-30 

30 

524288 bits 

64-pin 

Plastic 

ZIP 


MB85414-40 

40 

(16384WX 32b) 




4-113 

MB85420-40 

40 

2097152 bits 

60-pin 

Plastic 

ZIP 


MB85420-50 

50 

(262144W X 8b) 
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MOS 262144 X 8 BIT 
DYNAMIC RANDOM ACCESS 
MEMORY MODULE 


FUJITSU 


262,144 X 8-BIT DYNAMIC RANDOM ACCESS 
MEMORY SIP MODULE 

The Fujitsu MB 85225 is a fully decoded, 262,144 words x 8-bits NMOS- 
dynamic random access memory composed of eight 256K DRAM chips 
(MB 81256 X 8). Assembling eight PLCC chips on a 30 pin plastic Single-In 
Line Package (SIP), this RAM module is optimized for the application where 
high-density and large capacity of storage memory is needed. 

The electrical characteristics of the MB 85225 are quite same as the original 
MB 81256; each timing requirements are noncritical, and power supply toler¬ 
ance is very wide. All inputs and outputs are TTL compatible. 


• 262,144 X 8 DRAM 30-pin Plastic SIP (MB 81256 x 8) 

• Row access time (tR^c)/ 

120 ns max. (MB 85225-12) 

150 ns max. (MB 85225-15) 

• Cycle time (tcAc)' 

230 ns min. (MB 85225-12) 

260 ns min. (MB 85225-15) 

• Page Cycle Time (tpc), 

120 ns min. (MB 85225-12) 

150 ns min. (MB 85225-15) 

• Single-t-5 V supply, ±10% tolerance 

• Low power (active), 

2860 mW max. (MB 85225-12) 

2508 mW max. (MB 85225-15) 

198 mW max. (Standby) 

• 4 ms/256 refresh cycles capability 

• RAS-only, CAS-before-RAS and Hidden refresh capability 

• Page Mode Capability 

• On-chip latches for Addresses and Data-in 

• Standard 30-pad Plastic Leaded SIP (Suffix: PDPS) 

• Standard 30-pin Plastic Leadless SIP (Suffix: PDPB) 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Rating 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

V|N/ Vqut 

-1 to +7 

V 

Voltage on Vec supply relative to Vss 

< 

o 

o 

-1 to +7 

V 

Storage temperature 

Tstg 

-55 to+125 

°C 

Power dissipation 

Pd 

8.0 

W 

Short circuit output current 

- 

50 

mA 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


MB 85225-12 
MB 85225-15 




PLASTIC PACKAGE 
MSS-30P-P02 



PLASTIC PACKAGE 
MSP-30P-P03 

PIN ASSIGNMENT 




Vec 

CAS 

DQo 

Ao 

2 

3 i 



Al 

DQi 

A2 

6 

7 k_ 



As 

Vss 

DQ2 

A4 

As 

■ DQ3 

As 

Ay 

8 

9 

10 

11- 

12 

13 

15 k- 



DQ4 

As 

NC 

16 _ 

17 

18 



NC 

DQs 

WE 

Vss 

19 

20 

21 

22 k 



DQs 

DQy 

NC 

23 

25 

26 - 


L 1 

RAS 

NC 

NC 

iU 

— 


Vec 

30 

0 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU mb 85225-12 


Fig. 1 - FUNCTIONAL BLOCK DIAGRAM 


4 

- Chip 1 '-- 

Chip 3 

14^ 

Chips IJ- 





1 


1 

1 

-- 1 DQ 3 -M 1 - 

-1 DQs-i- 

- 1 DQ 7 -H 


Fig. 2 - BLOCK DIAGRAM FOR EACH CHIP 



CAPACITANCE (Ta = 25»c) 


Parameter 

Symbol 

Input Capacitance Aq to Ag 



Input Capacitance RAS, CAS, WE 


Input/Qutput Capacitance, DQo to DQ 7 











MB 85225-12 Fujitsu 
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RECOMMENDED OPERATING CONDITIONS 

(Referenced to Vgs) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Operating 

Temperature 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 



Vss 

0 

0 

0 

V 








0°C to +70°C* 

Input High Voltage 

V,H 

2.4 


6.5 

V 


Input Low Voltage 

V,L 

-1.0 

- 

0.8 

V 



Note * : Maximum ambient temperature is permissible under certain conditions. 


See the derating curve Fig. 3 for normal cycle, and Fig. 4 for page mode cycle. 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Max 

Unit 

OPERATING CURRENT^ 

Average Power Supply Current 
(RAS, CAS cycling; tpc = Min.) 

MB 85225-12 

*cci 


520 

mA 

MB 85225-15 

456 

STANDBY CURRENT 

Standby Power Supply Current (RAS = CAS = V |h ) 

Icc2 


36 

mA 

REFRESH CURRENT 

Average Power Supply Current 
(RAS cycling, CAS = V|h; tpc = Min.) 

MB 85225-12 

Icc3 


440 

mA 

MB 85225-15 

400 

PAGE MODE CURRENT* 

Average Power Supply Current 
(RAS = V||_, CAS cycling; tpc = Min.) 

MB 85225-12 

•cc4 


240 

mA 

MB 85225-15 

200 

REFRESH CURRENT 2* 

Average Power Supply Current 
(CAS-before-RAS; tpc = Min.) 

MB 85225-12 

Icc5 


480 

mA 

MB 85225-15 

440 

INPUT LEAKAGE CURRENT (Except for DO pins) 

Input leakage current, any input (0 ^ Vi^ < 5.5 V, 

Vcc = 5.5 V, Vss = 0 V, all other pins not under test = 0 V) 

•kl) 

-80 

80 

ma 

OUTPUT LEAKAGE CURRENT (DO pins) 

(Data out is disabled, 0 V ^ Vqut ^ ^.5 V) 

DO pins are high impedance state. 

lo(L) 

-10 

10 

ma 

OUTPUT LEVELS 

Output high voltage (Iqh ^ “5 mA) 

Output low voltage (Iql “ ^-2 nfiA) 

Vqh 

Vql 

■ 1 

2.4 

0.4 

V 


Note 1) : Icc 's dependent on output loading and cycle rates. Specified values are obtained with the output open. 





PUJirau MB 85225-12 
MB 85225-15 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


NOTES 1,2,3 


Parameter 


Symbol 

MB 85225-12 

MB 85225-15 

Unit 

Min 

Max 

Min 

Max 

Time between Refresh 

^REF 


4 


4 

ms 

Random Read/Write Cycle Time 

□ 

^RC 

230 


260 


ns 

Access Time from RAS 


^RAC 


120 


150 

ns 

Access Time from CAS 

SB 

^CAC 


60 


75 

ns 

Output Buffer Turn off Delay 

^OFF 

0 

25 

0 

30 

ns 

Transition Time 

tj 

3 

50 

3 

50 

ns 

RAS Precharge Time 

^RP 

100 


100 


ns 

RAS Pulse Width 

^RAS 

120 

100000 

150 

100000 

ns 

RAS Hold Time 

^rsH 

60 


75 


ns 

^ Pulse Width 

^CAS 

60 

100000 

75 

100000 

ns 

CAS Hold Time 

tcSH 

120 


150 


ns 

RAS to CAS Delay Time 


tRCD 

22 

60 

25 

75 

ns 

CAS to RAS Set Up Time 

^CRS 

20 


20 


ns 

Row Address Set Up Time 

^ASR 

0 


0 


ns 

Row Address Hold Time 

^RAH 

12 


15 


ns 

Column Address Set Up Time 

^ASC 

0 


0 


ns 

Column Address Hold Time 

tcAH 

20 


25 


ns 

Read Command Set Up Time 

tRCS 

0 


0 


ns 

Read Command Hold Time Referenced 
to CAS 

m 

^RCH 

0 


0 


ns 

Read Command Hold Time Referenced 

to RAS 

IS 

^RRH 

20 


20 


ns 

Write Command Set Up Time 

^wcs 

0 


0 


ns 

Write Command Pulse Width 

twp 

20 


25 


ns 

Write Command Hold Time 

twCH 

20 


25 


ns 

Data In Set Up Time 

tos 

0 


0 


ns 

Data In Hold Time 

^DH 

20 


25 


ns 

Refresh Set Up Time for CAS Referenced 
to RAS (CAS-before-RAS-cycle) 

tpcs 

25 


30 


ns ^ 

Refresh Hold Time for CAS Referenced to RAS 
(CAS-before-RAS-cycle) 

tpCH 

25 


30 


ns 
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AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter |BQS 

Symbol 

MB-85225-12 

MB-85225-15 

Unit 

Min 

Max 

Min 

Max 

RAS Precharge to CAS Active Time 
(Refresh cycle) 

^RPC 

20 


20 


ns 

Page Mode Read/Write Cycle Time ID 

^PC 

120 


150 


ns 

Page Mode CAS Precharge Time 

^CP 

50 


65 


ns 

CAS Precharge Time (CAS-before-RAS cycle) 

^CPR 

25 

_i 

30 


ns 


Notes: 

D An initial pause of 200 jUs is required after power-up. 
And then several cycle (to which any 8 cycle to perform 
refresh are adequate) are required before proper device 
operation is achieved. 

If internal refresh counter is to be effective, a minimum 
of 8 CAS-before-RAS refresh cycles are required. 

B AC characteristics assume tj = 5 ns. 

B V|H (min) and V|l (max) are refrence levels for 
measuring timing of input signals. Also, transition times 
are measured between V|h (min) and V|l (max.). 

Q The minimum cycle time is dependent on the ambient 
temperature and cooling conditions. 

See Fig. 3 for durating curve. 

B Assumes that tpcD^ ^rcd (max.). If tpco is greater 
than the maximum recommended value shown in this 
table, tpAc will increase by the amount that tpco 
exceeds the value shown. 


B Measured with a load equivalent to 2 TTL loads and 100 
PF. 

B Assumes that tpcD ^ ^rcd (max.). 

B Operation within the tpco (max) limit insures that 
tRAc (max) can be met. tpco (max) is specified as a 
reference point only; if tpco 's greater than the 
specified tpcD (max) limit, then access time is con¬ 
trolled exclusively by tcAc- 

El tRCD (min) = tRAH (min) -h 2tT {tj = 5 ns) + tAsc (min). 
nil Either tppH or tpcH must be satisfied for a read cycle. 
IH The minimum cycle time is dependent on the ambient 
temperature and cooling conditions. 

See Fig. 4 for derating curve. 




FUJITSU MB 85225-12 

llllllllllllll MB 85225-15' 


Read Cycle 


^ASR TRAH 'aSC ^CAH 


ADDRESSES 


ROW 

ADDRESS 


COLUMN 

ADDRESS 


VoH“ 

DQo thru DQ 7 
(Data Out) ^pL~ 


f—-tcAC-^ 

to n ^ 

.1 


1 1 

IRAC ► 





r VALID 1 

k__ 

s 

L DATA y— 


□ Don't Care 


































IIIM 

FUJITSU MB 85225-12 
MB 85225-15 


RAS-only Refresh cycle 
NOTE: We = Don't care 



CAS-before-RAS Refresh Cycle 
NOTE: Address, WE = Don't care 
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MB 8522542 FUJITSU 
MB 8522545 


CAS 


WE 


V|H- 

V|L- 


<CRS 


K 


V|L- 


ADDRESSES J 


^ASR 


Hidden Refresh Cycle 
- tpc- 


-tRAS- 


-tRCD- 


tRAH 




V|H- 

V,L-. 




-tRSH- 




-tASC 






^CAH 


-tRP- 


-tCAS- 


-^RAS- 


-tpCH- 


Jf 




tRCS 




tCAC 


tRRH 


-tRAC- 


DQq thru DQ7 
(Data Out) 


VoH~_ 

VoL~ 




VALID DATA 


tOFF 


> 


Don't Care 


FUNCTIONAL TRUTH TABLE 







RAS 

WE 

DQq to DQ 7 

Function 

H 

H 

Don't Care 

High-Z 

Standby 

L 

L 

H 

Valid Data Out^^ 

Read cycle 

L 

L 

L 

Valid Data In^^ 

Write cycle 

L 

L'3) 

Don't Care 

High-Z 

CAS-before-RAS Refresh cycle 

L 

H 

Don't Care 

High-Z 

RAS-only Refresh cycle 


Notes 1) : DQ Pins are output mode. 

2) ; DQ pins are input mode. 

3 ) • ^Fcs^^Fcs 
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DESCRIPTION 

Simple Timing Requirement: 

The MB 85225 has imporved circuitry 
that eases timing requirements for high 
speed access operations. The MB 85225 
can operate under the condition of 
^Rcp (max) = tcAc providing opti¬ 
mal timing for address multiplexing. In 
addition, the MB 85225 has the minimal 
hold times of address (tcAH)» 
(twch) and D,|y, (toH)- The provides 
higher throughput in inter-leaved 
memory system applications. Fujitsu 
has made timing requirement that are 
referenced to RAS non-restrictive and 
deleted them from the data sheet. 
These include tAR, ^dhr- As 

a result, the hold times of the column 
address, DQ (input) and WE are not 

restricted by tRCDv 

Address Inputs: 

A total of eighteen binary input address 
bits are required to decode parallel 8 
bits data of 2,097,152 storage cells 
within the MB 85225. 

Nine row address bits are established 
on the input pins (Aq through As) and 
latched with RAS. 

Nine column address bits are establ ished 
on the input pins and latched with CAS. 
All input addresses must b e stab l e on or 
before the falling edge of RA S. CAS is 
internally inh ibited by RAS to permit 
triggering of CAS as soon as the Row 
Address Hold Time (tpAH) specifica¬ 
tion has been satisfied and the address 
inputs have been changed from row 
addresses to column addresses. 

Write Enable: 

The read mode or write mode is selected 
with the WE input. A high on the Wl 
selects read mode, low selects write 
mode. Data inputs are disabled when 
read mode is selected. 

Data Pins: 

The input and output terminal of 
each LCC is directly connected on the 
mother board to save the number of I/O 
pins. The write cycle should be early 
write cycle in order to avoid data con¬ 
flict between output data and input 
data. 

Data Input: 

The 8-bit data are written into the 
MB 85225 through the DQ pins (DO© ~ 


DQy) during a writ e (ea rly write) cycle. 
The falling edge of CAS is strobe for the 
data input register. 

The set up and hold times are refer¬ 
enced to CAS. 

Deta Output: 

The output buffer of each chips are 
three state TTL compatible with a fan 
out of two standard TTL loads. 

The output are in high impedance state 
until CAS is brought low. In a read 
cycle, the output is valid after t^AC 
from the falling edge of RAS when 
fRCD (max) is satisfied, or after tcAc 
from the falling edge of CAS when the 
transistion occurs after tpco (max). 
Data remain valid until CAS is returned 
to a high level. 

Page-Mode: 

Page-mode operation permits strobing 
the row-address into the MB 85225 
while maintaining RAS at low through¬ 
out all successive memory operations in 
which the row-address doesn't change. 
Thus the power dissipated by the falling 
edge of RAS is saved. Access and cycle 
times are decreased because the time 
normally required to strobe a new row 
address is eliminated. 

Refresh: 

Refresh of the dynamic memory cells is 
accomplished by performing a memory 
cycle at each 256 row address (Aq 
through Aj of the at least every 4 ms. 
During refresh, either V||_ or Vih is 
permitted for As. 

The MB 85225 offers the following 
three types of refresh. 

1) RAS- Only Refresh; 

RAS Only refresh avoids any output 
during refresh because the output 
buffer is in high impedance state 
unless CAS is brought low. Str obing 
each of 256 row addresses with RAS 
will cause all bits in each row to be 
refreshed, 

2) CAS- before- RAS Refresh; 
CAS-before-RAS refresh available on 
the MB 85225 off ers a n alternate 
refresh method. If CAS is held low 
for the specified period (tpcs) before 
RAS goes to low, on chip refresh 
control clock generators and the re¬ 
fresh address counter for each chip 
are enabled, and an internal refresh 


operation takes place. After the re¬ 
fresh operation has been executed 
the refresh address counter is auto¬ 
matically incremented for the next 
CAS-before-RAS refresh operation. 
So, by per form ing 256 cycles for 
CAS-before-RAS refresh, all bits in a 
module are refreshed. 

3) Hidden Refresh; 

Hidden refresh may take place while 
maintaining latest valid data at the 
output by extending CAS active 
time, i n M B 8522 5 hid den refresh 
means CAS-before-RAS refresh and 
the internal refresh address are used, 
that is no external refresh address is 
needed. 

Notice for using 

The MB 85225 is a SIP (Single-ln-Line- 
Package) module which is composed of 
eight MB81256 DRAMs housed in 
plastic LCC, and assembled on the 
multilayer epoxy printed circuit board. 
Furthermore, as the MB 85225 is a very 
high-speed memory, the timing windows 
to strobe address WE and D|n signals 
are very short (Approx. 5 ns). Therefore, 
it is very sensitive even to very sharp 
noise. 

From above reasons, special care should 
be taken for using the MB 85225. 

The following notices are recommended; 

1. Provide a capacitor of approx, a few 
juF for each module, though the 
MB 85225 has eight decoupling capa¬ 
citors of 0.22 juF on the each modu¬ 
les. 

2. Remove noise, riging, overshoot and 
undershoot from the address, control 
and DQ lines, so that the MB 85225 
won't latch wrong signals due to the 
noise induction between signal lines 
and between signal and power supply 
lines. 

3. Keep enough timing margin and re¬ 
move critical timing in the board 
design, to avoid the problem men¬ 
tioned in the above item 2. 

4. Provide an appropriate dumping if 
necessary, to avoid excessive over¬ 
shoot or undershoot on the TTL 
input waveforms. 



Ambient Temperature (°C) Ambient Temperature (°C) 





Not Allowable 


AMowabte 


Air Flow 


1/tRc. Cycle Rate (MHz) 


Fig. 4 - MB 85225 DERATING CURVE 
(Page Mode Cycle) 


Air Flow 


MB 85225-12 FUJITSU 
MB 85225-15 


Fig. 3 - MB 85225 DERATING CURVE 
(Normal Cycle) 


6 8 
1/tpc. Cycle Rate (MHz) 
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PACKAGE DIMENSIONS 


30-LEAD PLASTIC MULTI SINGLE PACKAGE 
(CASE No.: MSP-30P-P03) 




i.05(1.27)REF. 


© 1986 FUJITSU LIMITED M30008S-2C 


Dimension in 
inches(millimeters). 





Illlllllllllllllllllllllllllllllllllli 

MB 85225-12 FUJITSU 
MB 85225-15 lllllllllllllllllllllllllllllllllllllll 


PACKAGE DIMENSIONS 


30-LEAD PLASTIC SINGLE PACKAGE 
(CASE No.: MSS-30P-P02) 



i— —, bRRHi^i ibnHHdi bHHflfl 


1.042(1.07) 

.058(1.47) 

© 1986 FUJITSU LIMITED M30007S-1C 


Dimension in 
inches(millimeters). 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con¬ 
sequently, complete information sufficient for construction pur¬ 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in¬ 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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FUJITSU 



262144x9 BIT DYNAMIC 
RANDOM ACCESS 
MEMORY MODULE 


MB85227.10 

MB85227.12 

MB85227-15 


262,144 X 9-BIT DYNAMIC RANDOM ACCESS 
MEMORY SIP MODULE 


December 1987 
Edition 2.0 


This Fujitsu MB85227 is a fully decoded, 262,144 words x 9 bits NMOS 
dynamic random access memory composed of nine 256K DRAM chips 
(MB81256 X 9). Assembling nine PLCC chips on a 30 pin PCB, this RAM 
module is optimized for the applications where high-density and large capacity 
of storage memory with parity bit is needed. 

The electrical characteristics of the MB85227 are the same as the original 
MB81256; each timing requirements are noncritical, and power supply 
tolerance is very wide. All inputs and outputs are TTL compatible. 

• 262,144 X 9 DRAM, 30-pin SIP (MB81256X 9) 

• Row access time (tRAc), 

100 ns max. (MB85227-10) 

120 ns max. (MB85227-12) 

150 ns max. (MB85227-15) 

• Cycle time (tRc)» 

200 ns min. (MB85227-10) 

220 ns min. {MB85227-12) 

260 ns min. (MB85227-15) 

• Page Cycle Time (tpc), 

100 ns min (MB85227-10) 

120 ns min {MB85227-12) 

150 ns min. (MB85227-15) 

• Single+5V supply, ±10% tolerance 

• Low power (active) 

3465 mW max. {MB85227-10) 

3213 mW max. {MB85227-12) 

2822 mW max. (MB85227-15) 

226 mW max. (Standby) 

• 4 ms/256 refresh cycles capability 

• RAS-only, CAS-before-RAS and Hidden refresh capability 

• Page Mode Capability 

• On-chip latches for Addresses and Data-in 

• Leaded and Leadless types are available 

• Compatible with TM4256EL9/TM4256EU9 and MH25609J 

• Standard Leaded Epoxy SIP (Suffix: POPS) 

• Standard Leadless Epoxy SIM (Suffix: PDPB) 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Rating 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

V|n»Vout 

-1 to +7 

V 

Voltage on Vcc supply relative to Vss 

Vcc 

-1 to +7 

V 

Storage temperature 

Tstg 

-55 to 125 

°C 

Power dissipation 

Pd 

4.5 

W 

Short circuit output current 

- 

50 

mA 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 




This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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CAPACITANCE (Ta =25°C,f*1MHz) 


Parameter 

Symbol 

Typ 


Unit 

Input Capacitance, Aq to Ag 

G|isji 


75 

PF 

Input Capacitance, RAS 

C|N2 


80 

pF 

Input Capacitance, CAS 



70 

pF 

Input Capacitance, WE 

C||y|4 


55 

pF 

Input Capacitance, CAS 8 

C|N5 


10 

pF 

Input Capacitance, Dg 

C|N6 


7 

pF 

I/O Capacitance, DQq to DQ 7 

Cd 


17 

pF 

Output Capacitance, Qs 

Cq I 


12 

pF 
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MB85227.15 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to Vss) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Operating 

Temperature 

Supply Voltage 

Vcc 

4.5 

5.0 




Vss 

0 

0 




Input High Voltage 






0°C to +70°C* 

V,H 

2.4 

~ 


V 

Input Low Voltage 

ViL 

-2.0 

- 

0.8 




Note * : Maximum ambient temperature is permissible under certain conditions. 

See the derating curve Fig. 3 for normal cycle, and Fig. 4 for page mode cycle. 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Max 

Unit 

OPERATING CURRENT* 

Average Power Supply Current 
(RAS, CAS, CASS cycling; t^c = Min.) 

||||£^^^QQi|||| 

•cci 


630 

mA 


585 


513 

STANDBY CURRENT 

Standby Power Supply Current (RAS = CAS = CASS = V|h ) 

•cc 2 


41 

mA 

REFRESH CURRENT r 

Average Power Supply Current 

(RAS cycling, CAS, CAS8 = V|h; tpc'Min.) 

MB85227-10 

■ 


540 

mA 

MB85227-12 

495 

MB85227-15 

450 

PAGE MODE CURRENT* 

Average Power Supply Current 
(RAS=V|l, CAS, CASS cycling; tpc=Min.) 

MB85227-10 

ICC4 


315 

mA 

MB85227-12 

270 

MB85227-15 

225 

REFRESH CURRENT 2* 

Average Power Supply Current 
(CAS-before-RAS; tpc * Min.) 

MB85227-10 

•CC5 


585 

mA 

MB85227-12 

540 

MB85227-15 

495 

INPUT LEAKAGE CURRENT (Except for DQq toDQy) 

Input Leakage Current, Any Input (0^ Vi^ ^ 5.5V, 

Vcc = 5.5V, Vss “ OV, all other pins not under test = OV) 

•l(L)1 

(C^S, D8) 

-10 

10 

mA 


-90 

90 

DO and 08 LEAKAGE CURRENT 
(Data out is disabled, OV ^ Vqut ^ 5.5V) 

Each DO is high impedance 



10 

ma 

OUTPUT LEVELS 

Output High Voltage (Iqh “ ”5 mA) 

Output Low Voltage (Iql =-4.2 mA) 

< < 
o o 

r I 

2.4 

0.4 

V 


Note 1): Ice's dependent on output loading and cycle rates. Specified values are obtained with the output open. 
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MB85227-10 
MB85227.12 
MB85227.15 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 




Symbol 

MB85227-10 

MB85227-12 

MB85227-15 

— 

Unit 

rdidinuLcr igwMiaii 

Min 

Max 

Min 

Max 

Min 

Max 

Time between Refresh 

u. 

Ill 

cc 


4 


4 


4 

ms 

Random Read/Write Cycle Time 

□ 

^RC 

200 


220 


260 


ns 

Access Time from R AS 

mm 

^RAC 


100 


120 


150 

ns 

Access Time from CAS 

mn 

^CAC 


50 


60 


75 

ns 

Output Buffer Turn off Delay 

^OFF 

0 

25 

0 

25 

0 

30 

ns 

Transition Time 

tT 

3 


3 


3 

50 

ns 

RAS Precharge Time 

fRP 

85 







^ Pulse Width 

B^9lli 

105 

100000 

120 

100000 




RAS Hold Time 

hsh 





75 


ns 1 

^ Pulse Width 


55 

100000 

60 

100000 

75 

100000 

1^1 

CAS Hold Time 

H^yii 

n^ii 


■^1 




ns 

RAS to GAS Delat Time 



HH 


^^1 





CAS to RAS Set Up Time 


■01 


mm 


■H 


mm 

Row Address Set Up Time 

f ASR 

0 


0 


0 


ns 

Row Address Hold Time 

tRAH 

10 


12 


15 


ns 

Column Address Set Up Time 

^ASC 

0 


0 


0 


ns 

Column Address Hold Time 

fCAH 

15 


20 


25 


ns 

Read Command Set Up Time 

fRCS 

0 


0 


0 


ns 

Read Command Hold Time Referenced 
to C AS 

iEl 

fRCH 

0 


0 


0 


ns 

Read Command Hold Time Referenced 
to RAS 

m 

fRRH 

20 


20 


20 


ns 

Write Command Set Up Time 

f WCS 

0 


0 


0 


ns 

Write Command Pulse Width 

twp 

15 


20 


25 


ns 

Write Command Hold Time 

fwCH 

15 


20 


25 


ns 

Data In Set Up Time 

fos 

0 


0 


0 


ns 

Data In Hold Time 

foH 



20 




ns 

Refresh Set Up Time for CAS Referenced 
to RAS (CAS-before-RAS cycle) 

fpcs 

20 


20 


20 


ns 

Refresh Hold Time for CAS Referenced 
to RAS (CAS-before-RAS cycle) 

fpCH 

20 


25 


30 


ns 
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MB85227-10 

MB85227-12 

MB85227.15 


FUJITSU 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 


Symbol 

MB85227-10 

MB85227-12 

MB85227-15 






Min 


RAS Precharge to CAS Active Time 
(Refresh cycles) 

^RPC 

20 

■ 




■ 

moil 

Page Mode Read/Write Cycle Time 

m 

fpc 

100 







Page Mode CAS Precharge Time 

fcp 

40 


jjl^B 





CAS Precharge Time (CAS-before-RAS cycle) 

IQJQIH 



25 


30 


mBi 

Write Command to RAS Lead Time 


IQSBII 



50 


60 



Write Command to CAS Lead Time 


IIIQ229H 



50 


60 


ns 

CAS to We Delay Time 


lilSSlil 

mm 


20 


25 


ns 

Read-Write Cycle Time 

m 

fpwc 

200 


220 


260 


ns 


Notes: 

D An initial pause of 200 /is is required after power-up. 
And then several cycle (to which any 8 cycle to per¬ 
form refresh are adequate) are required before proper 
device operation is achieved. 

If internal refre sh cou nter is to be effective, a mini¬ 
mum of 8 CAS-before-RAS refresh cycles are required. 

B AC characteristics assume tj = 5 ns. 

0 V|H (min) and V|i_ (max) are refrence levels for 
measuring timing of Input signals. Also, transition 
times are measured between V|h (min) and V|l (max). 

B The minimum cycle time is dependent on the ambient 
temperature and cooling conditions. 

See Fig. 3 for durating curve. 

0 Assumes that tpco ^ fpco (max). If tpco 's greater 
than the maximum recommended value shown in this 
table, tRAC ''''ill increase by the amount that tpco 
exceeds the value shown. 


0 Measured with a load equivalent to 2 TTL loads and 
100 pF. 

B Assumes that tpco ^ ^RCd (max), 

0 Operation within the tpco (max) limit Insures that 
tpAc (max) can be met. tpco (max) is specified as a 
reference point only; if tpco 'S greater than the 
specified tpco (max) limit, then access time is con¬ 
trolled exclusively by tcAc- 

0 tRco (min) = tRAH (min) + 2tT (tj = 5 ns) + tAsc (min). 

10 Either tRRR or tRCH must be satisfied for a read cycle. 

Bl The minimum cycle time is dependent on the ambient 
temperature and cooling conditions. 

See Fig. 4 for derating curve. 

10 Only for parity bit. 
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Write Cycle 


USR PRAH Use 


ADDRESSES X ADDRESS . 


COLUMN • 
ADDRESS, 




'dS— 


DQq to DQy y 
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; Only for parity bit. 
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FUJITSU 


MB85227-10 

MB85227-12 

MB85227-15 



FUNCTIONAL TRUTH TABLE 



CAS and 
0^8 

WE 

DQq to DQy, 

Dg and Qg 

Function 

H 

H 

Don't Care 

High-Z 

Standby 

L 

L 

H 

Valid Data Out^^ 

Ready cycle 

L 

L 

L 

Valid Data In^^ 

Write cycle 

L 

L3) 

Don't Care 

High-Z 

CAS-before RAS Refresh cycle 

L 

H 

Don't Care 

High-Z 

RAS-only Refresh cycle 

L 

H (C^) 
LICASa) 

H->L^’ 

High-Z (DQq to DQ 7 ) 
Valid Data In (Dg) 
Valid Data Out (Qg) 

RAS-only Refresh cycle 
(Except for Pairyt bit) 
Read-Write/Read-Modify-Write (Parity bit) 


DQ Pins are output mode. 
DQ pins are input mode. 
^Fcs ^ ^Fcs (i^in) 
Tcwd— ^cwd (min) 


Notes: 1): 
2 ); 

3) : 

4) : 
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MB85227-12 FUJITSU 
MB85227-15 


DESCRIPTION 


Simple Timing Requirement: 

The MB 85227 has improved circuitry 
that eases timing requirements for high 
speed access operations. The MB 85227 
can operate under the condition of 
tpcD (rnax) = tcAC thus providing 
optimal timing for address multiplexing. 
In addition, the MB 85227 has the 
minimal hold times of address (tcAp)^ 
WE (tvy/ch) 3 nd D||vj (tpn). The 
MB 85227 provides higher throughput 
in interleaved memory system appli¬ 
cations. Fujitsu has made timin g re- 
quirement that are referenced to RAS 
non-restrictive and deleted them from 
the data sheet. These include tAR, 
twcR/ and toHR- As a result, the hold 
time s of the column address, D|n and 
WE are not restricted by tpcD- 

Address Inputs: 

A total of eighteen binary input address 
bits are required to decode any 9 bits 
data of 2359296 storage cells within 
the MB 85227. 

Nine row address bits are established on 
the input pin (A p through Ag) and 
latched with RAS. 

Nine columns address bits are estab- 
lishe d on the inp ut pins and latched 
with CAS and CAS 8 . All input addresses 
must be stable on or before the falling 
edge of RAS. CAS an d CA SS are inter¬ 
nally inhibited by RAS to permit 
triggering of CAS and CASS as soon as 
the Row Address Hold Time (tpAH) 
specification has been satisfied and the 
address inputs have been changed from 
row addresses to column addresses. 

Write Enable: 

The read mode or write mode is selected 
with the WE input. A high on the WE 
selects read mode, low selects write 
mode. Data inputs are disabled when 
read mode is selected. 

Data Pins: 

The input and output pins of each 
PLCC except for parity bit are directly 
connected on the mother board to mini¬ 
mized the number of I/O pins. The 
write cycle should be early write cycle 
In order to avoid data conflict be¬ 
tween output data and input data. 
However, it is possible to execute read- 


modify-write cycle on the parity bit 
because the input & output of parity 
bit are separated. 

Data Input: 

The 9 bits data are written through the 
DO pins (DQq to DQy and Dg) during 

write (early write) cycle. _ 

The falling edge of CAS and CASS are 
triggered for the data input register. 
The set up a nd hold times are refer¬ 
enced to CAS and CASS. 

Data Output: 

The output buffer of each chips are 
three state TTL compatible with a fan 
out of two standard TTL loads. 

The o utpu ts are In high impedance state 
until CAS and CAS 8 are brought low. 
In a read cycle, the output is valid after 
tRAc ^rom the falling edge of RAS 
when Xf^cQ {max) is satisfied, or a fter 
tcAC from the falling edge of CAS and 
CAS 8 when the transition occurs after 
tpcp (m ax). Data remain valid until 
CAS and CASS are returned to a high 
level. 

Page-Mode: 

Page-mode operation permits strobing 
the row-address into the MB 85227 
while maintaining RAS at low through¬ 
out all successive memory operations in 
which the row-address doesn't change. 
Thus the power dissipated by the falling 
edge of RAS is saved. Access and cycle 
times are decreased because the time 
normally required to strobe a new row 
address is eliminated. 

Refresh: 

Refresh of the dynamic memory cells is 
accomplished by performing a memory 
cycle at each 256 row address (Aq 
through A 7 of the at least every 4 ms. 
During refresh, either V|l or V|h is 
permitted for Ag. 

The MB 85227 offers the following 
thr ee ty pes of refresh. 

1 ) RAS- only Refresh; 

RAS Only refresh avoids any output 
during refresh because the output 
buffer is in high impedance state 
unless CAS and CASS are brought 
low. Strobin g eac h of 256 row ad¬ 
dresses with RAS will cause all bits 
in each row to be refreshed. 


2) CAS- before- RAS Refresh; 
CAS-before-RAS refresh available on 
the MB 85227 offe rs a n alt ernat e 
refresh method. If CAS and CASS 
are held low f or the specified period 
(tpcs) before RAS goes to low, on 
chip refresh control clock generators 
and the refresh address counter on 
each chip are enabled, and an inter¬ 
nal refresh operation takes place. 
After the refresh operation has been 
executed the refresh address counter 
is aut omat ically i ncrem ented for the 
next CAS-before-RAS refresh opera- 
tion . So , by p erform ing 256 cycles 
for CAS-before-RAS refresh, all bits 
in a module are refreshed. 

3) Hidden Refresh; 

Hidden refresh may take place while 
maintaining latest va lid d ata at th e 
output by extending CAS and CASS 
active time. In M B 8522 7, hid den re¬ 
fresh means CAS-before-RAS refresh 
and the internal refresh address and 
used, that is no external refresh 
address is needed. 

Notice for using MB 85227 
The MB 85227 Is a SIP (Single-ln-Line- 
Package) module which is composed of 
nine MB 81256 DRAMs housed in 
plastic LCC, and assembled on the 
epoxy printed circuit board. Generally 
the multilayer PCB board has large 
wiring capacitance. This disadvantage 
causes relatively noise induction be¬ 
tween signal lines and power supply 
lines (Vgg or Vcc)- 

Furthermore, as the MB 85227 is a very 
high-speed memor y, the timing windows 
to strobe address WE and D|n signals 
are very short (Approx. 5 ns). There¬ 
fore, it is very sensitive even to very 
sharp noise. 

From the above reasons, special care 
should be taken for use the MB 85227. 
The following notices are recom¬ 
mended; 
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DESCRIPTION 


1. Provide a externally capacitor of 
approx, a few /zF each module, the 
MB 85227 has the nine decoupling 
capacitors (0.22 /zF on each module 

0.22mFx9). 

2. Remove noise, riging, overshoot and 
undershoot from the address, clocks 


and DQ lines, so that the MB 85227 
won't latch wrong signals due to the 
noise induction between signal lines 
and between signal and power supply 
lines. 

3. Keep enough timing margin and re¬ 
move critical timing in the board 


design, to avoid the problem men¬ 
tioned in the above item 2. 

Provide an appropriate dumping if 
necessary, to avoid excessive over¬ 
shoot or undershoot on the TTL 
input waveforms. 



Fig. 3 - MB 85227 DERATING CURVE 
(Normal Cycle) 


1/tpc, Cycle Rate (MHz) 


Fig. 4 - MB 85227 DERATING CURVE 
(Page Mode Cycle) 


Air Flow 
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PACKAGE DIMENSIONS 


30-LEAD SINGLE IN-LINE PACKAGE MODULE 

(CASE No.: MSP-30P-P02) 




.050(1.27)REF 

©FUJITSU LIMITED 1987 M30006S-3C Dimensions in 

inches (millimeters) 



The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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PACKAGE DIMENSIONS 


30-PAD PLASTIC SINGLE IN-LINE PACKAGE MODULE 

(CASE No.: MSS-30P-P01) 





I -—- Dimension in inches 

^‘••27^q' 08) (millimeters) 

© FUJITSU LIMITED 1987 M30d05S-3C 
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FUJITSU 


1,048,576 X 8 BIT 
DYNAMIC RANDOM 
ACCESS MEMORY 
MODULE 


MB85230-10 

MB85230-12 


May 1988 
Edition 1.0 


1M X 8 BIT DYNAMIC RANDOM ACCESS 
MEMORY SIP MODULE 


The Fujitsu MB85230 is a fully decoded, dynamic CMOS random access memory 
modulew with eight MB81C1000. in 26~pin SOJ packages, and eight .22jjiF decoupiing 
capacitor under the each memory, mounted on a 30-pln SIP or a 30-pad SIMM 
module. Organized as 1,048,576 x 8-blt words, the MB85230 PCB module is 
optimized for those applications requiring high density and large memory storage 
capability. The operation and electrical characteristics of the MB85230 are the same 
as the MB81C1000 devices which feature a Fast Page mode operation. 


• 1,048,576 X 8 DRAM, 30-pin SIP and SIMM 


• Row access time (tRAC): 

100 ns max. (MB85230-10) 

120 ns max. {MB85230-12) 


• Cycle time (tRC): 

180 ns min. (MB85230-10) 

210 ns max. (MB85230-12) 

• Column access time (tcAC): 

30 ns max. (MB85230-10) 

35 ns max. (MB85230-12) 


• Fast Page mode cycie time (tPC): 

60 ns max. (MB85230-10) 

70 ns max. (MB85230-12) 

• Dual +5V supply, ±10% tolerance 

• Low power: 

Active = 2640 mW max. (MB85230-10) 
2200 mW max.{MB85230-12) 
Standby = 44 mW max. (CMOS level) 

• Refresh: 

- 8.2 m s / 512 refresh cycle _ 

- "RAS-only", ”CAS-before-RAS" and "Hidden” 
refresh capabilities 

• TTL compatible inputs and outputs 

• Leaded and Leadless type are available. 

• JEDEC standard (30-pin SIP) pin assignment 


ABSOLUTE MAXIMUM RATINGS (see Note) 


Rating 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

ViN, VOUT 

-1 to +7 

D 

Voltage on V^c supply relative to N^s 

Vcc 

-1 to +7 

D 

Storage temperature 

Tstg 

-55 to 125 

■i 

Power dissipation 

Pd 

8.0 

w 

Short circuit output current 


50 

mA 


NOTE: Permanent device damage may occur if the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed in the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 



MSP-30P-P05 



MSS-30P~P04 


PIN ASSIGNMENT 


VCC 

UAS 

1 

2 

DQO 

3 

AO 

4 

A1 

5 

DQ1 

6 

A2 

7 

A3 

8 

VSS 

9 

DQ2 

10 

A4 

11 

A5 

12 

DQ3 

13 

A6 

14 

A7 

15 

DQ4 

16 

A8 

17 

A9 

18 

NC 

19 

PQ5 

WE 

20 

21 

VSS 

22 

DQ6 

23 

NC 

24 

DQ7 

25 

NC 

26 

ms 

27 

NC 

28 

NC 

29 

VCC 

30 


This device contains circuitry to protect the inputs 
against damage due to high static voitages or eiectric 
fieids. However, it is advised that normai precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high impedance 
circuit. 


Copyright® 1988 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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Fig. 2 - BLOCK DIAGRAM FOR EACH CHIP 
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FUJITSU 


CAPACITANCE (Ta= 25°C. f=1MHz) 


Parameter 

Symbol 

Value 

Unit 

Typ 

Max 

Address Input Capacitance 

ClN1 


56 

PF 

RAS pin Capacitance 

ClN2 


47 

pF 

CAS pin Capacitance 

ClN3 


49 

pF 

WE pin Capacitance 

ClN4 


46 

pF 

DQ pin Capacitance 

Cdq 


14 

pF 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to Vss) 


Parameter 

Symbol 

Value 

Unit 


Min 

Typ 

Max 


Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 


Vss 

0 

0 

0 

V 

Input High Level 

VIH 

2.4 


6.5 

V 

Input Low Level, all Inputs 

ViLI 

-2.0 


■H 

V 

all DQs 

VlL2 

-1.0 


HdH 

V 

Operating Temperature 

Ta 

0 

25 

70 *V 

V 


Note: The device will withstand undershoots to the -2.0V level with a maximum pulse width of 20ns at 

the -1.5V level. 

Maximum ambient temperature Is permissible under certain conditions. 
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DC CHARACTERISTICS 

(Recommended operating conditions uniess otherwise noted.) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

OPERATING CURRENT* 

Average Power Supply Current 
(RAS, CAS cycling; tRC=mln.) 

-10 

Icci 



480 

mA 

-12 

400 

STANDBY CURRENT 

Power Supply Current 
(RAS = CAS = ViH) 

TTL 

ICC2 



16 

mA 

CMOS 

8 

REFRESH CURRENT 1 

Average Power Supply Current 
(CAS=Vih; RAS=min cycling) 

-10 

|CC3 



440 

inA 

-12 

360 

FAST PAGE CURRENT 

Average Power Supply Current 
(RAS=ViL, CAS=mln cycling) 

-10 

ICC4 



320 

mA 

-12 

264 

REFRESH CURRENT 2 

Average Power Supply Current 
(CAS-before-RAS; tRC=mln) 

-10 

Ices 



440 

mA 

-12 

360 

INPUT LEAKAGE CURRENT 

IIL 

-30 


30 

jxA 

OUTPUT LEAKAGE CURRENT 

lOL 

-10 


10 

jxA 

OUTPUT HIGH LEVEL (IOH=-5MA) 

VOH 

2.4 



V 

OUTPUT LOW LEVEL (Iol= 4.2mA) 

VOL 



0.4 

V 


Note: * ICC is dependent on output loading and cycle rates. Specified values are obtained with the output open. 
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MB85230-12 


FUJITSU 


AC CHARACTERISTICS 

(At recommended operating conditions otherwise noted.) Notes 1, 2, 3 


Parameter 


Symbol 

MB85230-10 

MB85230-12 

Unit 

NOTES 


Min. 

Max. 

Min. 

Max. 


Time Between Refresh 

tREF 


8.2 


8.2 

ms 

Random Read/Write Cyble Time 

4 

tRC 

180 


210 


ns 

Access Time from RAS 

5,8 

tRAC 


100 


120 

ns 

Access Time from CAS 

6,8 

tCAC 


30 


35 

ns 

Access Time from Column Address 

7,8 

tAA 


60 


60 

ns 

Output Data Hold Time 

tOH 

7 


7 


ns 

Output Buffer Turn On Delay Time 

tON 

5 


5 


ns 

1 Output Buffer Turn Off Delay Time 

9 

tOFF 


25 


25 

ns 

Input Transition Time 

tT 

3 

50 

3 

50 

ns 

RAS Precharge Time 

tRP 

70 


80 


ns 

RAS Pulse Width 

tRAS 

100 

100000 

120 

100000 

ns 

Ws Hold Time 

tRSH 

30 


35 


ns 

CAS to RAS Precharge Time 

tCRP 

0 


0 


ns 

1 RAS to CAS Delay Time 

10,11 

tRCD 

25 

70 

25 

85 

ns 

CAS Pulse Width 

tCAS 

30 


35 


ns 

CAS Hold Time 

tCSH 

100 


120 


ns 

Row Address Setup Time 

tASR 

0 


0 


ns 

Row Address Hold Time 

tRAH 

15 


15 


ns 

Column Address Setup Time 

tASC 

0 


0 


ns 

Column Address Setup Time 

tCAH 

15 


20 


ns 

1 RAS to Column Address Delay Time 

12 

tRAD 

20 

60 

20 

60 

ns 

Column Address to RAS Lead Time 

tRAL 

50 


60 


ns 

Read Command Setup Time 

tRCS 

0 


0 


ns 

Read Command Hold Time 

Referenced to RAS 

13 

tRRH 

0 


0 


ns 

Read Command Hold Time 

Referenced to CAS 

13 

tRCH 

0 


0 


ns 

Write Command Setup Time 

14 

twcs 

0 


0 


ns 

Write Command Hold Time 

tWCH 

15 


20 


ns 

WE Pulse Width 

tWP 

15 


20 


ns 

Write Command to RAS Lead Time 

tRWL 

25 


30 


ns 

Write Command to CAS Lead Time 

tCWL 

20 


25 


ns 

DIN Setup Time 

tDS 

0 


0 


ns 

DIN Hold Time 

tDH 

15 


20 


ns 

Fast Page Mode Read/Write Cycle Time 

tPC 

60 


70 


ns 

1 Access Time from CAS Precharge 

8,15 

tCPA 


60 


70 

ns 

Fast Page Mode CAS Precharge Time 

tCP 

15 


15 


ns 
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MB85230-10 

MB85230~12 


AC CHARACTERISTICS (Continued) 

(At recommended operating conditions otherwise noted.) Notes 1, 2, 3 


Parameter 

NOTES 

Symbol 

MB85230-10 

MB85230-12 

Unit 

Min. 

Max. 

Min. 

Max. 

CAS Precharge Time 

tCPN 

15 


15 


ns 


tRPC 

0 


0 


ns 

CAS Setup Time for CAS-before- 
RAS Refresh 

tCSR 

0 


0 


ns 

CAS Hold Time for CAS-before- 

RAS Refresh 

tCHR 

15 


20 


ns 


NOTES: 

1. An Initial pause (RAS=CAS=Vih) of 200 p,s is required after power-up followed by any 8 RAS- onlv cyc les be fore proper 
device operation Is achieved. In case of using internal refresh counter, a minimum of 8 CAS-before-RAS initialization 
cycles instead of 8 RaS cycles are required. 

2. AC characteristics assume tT=5ns 

3. ViH (min) and ViL (max) are reference levels for measuring timing of Input signals. Also, transition times are measured 
between ViH (min) and ViL (max). 

4. The minimum cycle time depends upon the ambient temperature and cooling condition. See Fig. 3 and 4. 

5. Assumes that tRCD tRCD (max) . If tRCO is greater than the maxlmunl recommended value shown in this table, tRAC 
will be increased by the amount that tRCD exceeds the value shown. Refer to Fig. 5 and 6. 

6. If tRCD >tRCD (max), tRAD > tRAD (max), and tASC > tAA-tCAS-tr, access time is tcAC. 

7. If tRAD > tRAD (max), tASC ^ tAA-tCAS-tT, access time is tAA. 

8. Measured with a load equivalent to two TTL loads and 100 pF. 

9. tOFF Is specified that output buffer changes to high impedance state. 

10. Operation within the tRCD (max) limit Insures that tRAC (max) can be met, tRAC (max) Is specifies as a reference point 
only; if tRCD is greater than the specified tRCD (max) limit, access time is controlled exclusively by tCAS or tAA. 

11. tRCD (min) = tRAH (min) +2tT + tASC (min). 

12. Operation within the tRAD (max) limit insures that tRAC (max) can be met. tRAD (max) Is specified as a reference point 

only; If tRAD is greater than the specified tRAD (max) limit, access time is controlled exclusively by tCAC or tAA. 

13. Either tRRH or tRCH must be satisfied for a read cycle. 

14. twcs is specified as a reference point only and must be satisfied for a write cycle. 

15. tcPA is access time from the selection Of a new column address (that is caused by changing CAS from ViL to ViH.). 
Therefore, If tcp is short, tCAC is longer than tCAC (max). 
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Fig. 3 - MB85230 DERATING CURVE (Normal Cycle) 


T.B.D. 


Fig. 4 - MB85230 DERATING CURVE (Fast Page Mode Cycle) 


Fig. 5 - tRAC vs tRCD Fig. 6 - tRAC vs tRAD 
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HIDDEN REFRESH CYCLE 


VIH — 
VIL— 


ViH — 
ViL— 


ViH — 
VlL — 


ViH — 
ViL — 


VOH — 
VOL — 



ED 


ViH or ViL 
Invalid Data 
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DESCRIPTION 


Block Analysis: 

As shown In Fig. 1 and Fig. 2, the MB85230 is composed of eight MB81C1000, and the memory selection of the each 
MB81C1000 consists of a 1024-by-1024 cell matrix. 

Operational modes of the device are shown In the FUNCTIONAL TRUTH TABLE below. 

Address Inputs: 

A total of twenty binary Input address bits are required to decde any 8-bit of the 8,388,608 storage cells within the M B852 30. 
Ten row address bits are established on the address input pins (Ao to A9) and latched with the Row Address Strobe, RAS. 
The ten colu mn address bits are established on the address input pins(Ao to A9) and latched with the Colu mn Address 
Strobe, CAS. All row and column addresses must be stable on or before the falling edge of RAS and CAS, respectively. 
Since the flow through type address latches are used, address information at address pins are automatically latched as col¬ 
umn address after tRAH (min)+ tr. If tRAD > tRAD (max), access time is tcAC or tAA whichever occurs later. 

Write Enable: _ _ 

Read or Write mode is selected with the WE inputs. A high on WE selects read cycle and low selects write mode. 

Data Input/putput: 

1. Data Input; 

In write cycle, the 8-bit data is written into the MB85 230 during write cycle through each DQ pins. Ea ch input data is 
strobed an d latc hed by falling edge of CAS, and WE must be brou ght to Vil before failing edge of CAS, data input 
strobed by CAS, and setup and hold times are referenced to CAS. 

2. Data Output; 

The output buffers on each chip are three state TTL compatible with a fan out of 2 TTL loads. Output data has the 
same porallty as Input data. The outputs are In high impedance state until CAS Is b roug ht low. In a read cycle, the 
output becomes valid within tCAC or tAA whichever occurs later after falling edge of CAS. 

The data output remans valid until CAS returns to high. 

Read Cycle: _ _ _ 

The read cycle Is executed by k eepin g bo th RA S and CAS=Vil and keeping WE=Vih throughout the cyc le. The row and coi- 
umn addresses are latched with RAS and CAS, respectively. The output data Is remain valid with CAS=Vil, i.e., if CAS goes 
ViH, the data b ecom es inva lid with tOH. The access time is determined by RAS (tRAC), CAS(tCAC), or Column address Input 
(tAA). If tRCD(RAS to CAS delay time) is greater than the specification, the access time is tCAC. If tRAD is greater than 
the specification, the access time Is tAA. 

Write Cycle: _ 

The write cycle is executed is executed by the same manner as read cycle except for the state of WE. The 8-bit data on 
DQ pins are latched with the falling edge of CAS and written into memory. In addition, during write cycle, tRWL, tcwL, and 
tRAL must be satisfied the specifications. 

Fast Page Mode Read Cycle: _ _ 

The fast page mode read cycle is executed after normal cycle with holding RAS=Vil, applying column address and CAS, and 
keeping WE=Vih. Since the row address during fast page mode cycle is latched by normal cycle, the cycle time is reduced. 
During this mode, the access time is tCAC, tAA, or tcPA, whichever occur later. Any of the 1024 bits belonging to each in¬ 
ternal row address can be accessed. 

Fast Page Mode Write Cycle: 

The fast page mode write cycle is executed by the sa me m anner as fast page mode read oycle except for the state of WE. 
the data on each DQ is latched with the falling edge of CAS and written Into the memory. During this write oyole, tcwL 
must be satisfied. Any of 1024 bits belonging to each internal row address can be accessed. 
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DESCRIPTION (Continued) 


Refresh: 

The refresh of DRAM Is executed by normal read and write cycle, I.e., the cells on each one row line, Ao through As except 
for As, are refreshed by one of two cycles. Each 512 row address must be refreshed every 8.2ms period. During the re¬ 
fresh cycle, the cell data connected to the s electe d row are se nt to sense amplifier and re-write to the cell. The MB85230 
also has three types of refresh modes, RAS-only, CAS-before-RAS, and Hidden refresh. 

1. RA S-on ly Refresh; _ 

The RAS-only refresh is executed by keepi ng RA S=Vil and keeping CAS=Vih through the cycle. The row address to be 
refreshed Is latched with the falling edge of RAS. During this refresh, the DQ pins are kept high impedance state. 

2. CA S-be fore-R AS R efresh; _ _ 

The CAS-be fore- RAS refresh Is executed by bringing CAS=Vil before RAS. By this combination, the MB85230 executes 
CAS-before-RAS refresh. The row address input is not necessary because it Is generated internally. 

3. Hidden Refresh; __ 

The hidden refresh is execute dby keeping CAS=V il to next cycle during read mode, i.e., the output data at previous 
cycle Is kept du ring n ext refr esh c ycle. Since the CAS Is kept Vil continuously from previous cycle, followed refresh 
cycle should be CAS-before-RAS refresh. 


FUNCTIONAL TRUTH TABLE 


Operation 

Mode 

Clock Input 

Address Input 

Data 

Note 

R^ 



Row 

Column 

I/O 


standby 

ViH 

ViH 

X 

X 

X 

High-Z 

Cells are not refreshed. 

Read 

(Normal) 

ViL 

Vil 

ViH 

Valid 

Valid 

Output 

Valid 

tRCS > tRCS (min) 

Read 

(Fast Page) 

ViL 

im 

ViH 

Valid 

Valid 

Output 

Valid 

tRCS > tRCS (min) 

Cells are not refreshed. 

Write 

(Normal) 

Vil 

mi 

VlL 

Valid 

Valid 

Input 

Valid 

twcs > twcs (min) 

Write 

(Fast Page) 


im 

ViL 

Valid 

Valid 

Input 

Valid 

twcs > twcs (min) 

Cells are not refreshed. 




H 

Valid 

X 

High-Z 


CAS-before- 
RAS Refresh 

Vil 

Vil 

X 

X 

X 

HIgh-Z 

tCRS > tcRS (min) 

Hidden 

Refresh 

Vil 

* 

Vil 

ViH 

X 

X 

Output 

Valid 

Previous data is kept. 


Note: X: Don’t Care 

* : RAS puts ViH at once. 
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PACKAGE DIMENSIONS 


30-LEAD PLASTIC SINGLE-IN-LINE PACKAGE MODULE 
(CASE No.: MSP-30P-P05) 



Dimension in 
inches (millimeters) 
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PACKAGE DIMENSIONS (Continued) 



The Information contained in this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks claimed 
by Fujitsu. Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical applications. Complete information sufficient 
for construction purposes is not necessarily given. The Information 
contained In this document has been carefully checked and Is believed to be 
reliable. However, Fujitsu assumes no responsibility for inaccuracies, 
Fujitsu reserves the right to change products or specifications without 
notice. 
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IM X 9 DRAM MODULE 


MB85235-10 

MB85235-12 



1,048,576 X 9 BIT DYNAMIC RANDOM 
ACCESS MEMORY MODtJLE 

The Fujitsu MB85235 is a fully decoded, dynamic CMOS 
random access memory module with eight MB81C1000, in 
26-pin SOJ packages, and nine . 22 ijF decoupling capa¬ 
citors under the each memory, mounted on a 30-pin 
SIP or a 30-pad SIMM module. Organized as 1,048,576 
X 9-bit words, the MB85235 PCB module is optimized 
for those applications requiring high density and 
large memory storage capability. The operation and 
electrical characteristics of the MB85235 are the 
same as the MB81C1000 devices which feature a Fast 
Page mode operation. 

• 1,048,576 X 9 DRAM, 30-pin SIP and SIMM 

• RAS access time (t^Ac)* 

100 ns max. (MB85235-10) 

120 ns max. (MB85235-12) 

• Cycle time (t]^c) * 

180 ns min. (MB85235-10) 

210 ns max. (MB85235-12) 

• Column access time (tQAc)^ 

30 ns max. (MB85235-10) 

35 ns max. (MB85235-12) 

• Fast Page mode cycle time (tp^): 

60 ns max. (MB85235-10) 

70 ns max. (MB85235-12) 

• Dual +5V supply, ±10% tolerance 

• Low power: 

Active = 2970 mW max. (MB85235-10) 

2475 mW max. (MB85235-12) 

Standby = 49.5 mW max. (CMOS level) 

• Refresh: 

- 8 .2 ms / 512 refresh cyc le 

- "RAS-only", "CAS-before-RAS" and "Hidden” 
refresh capability 

• Fast Page Mode Read and Write capability 

• Leaded and Leadless type are available. 

• JEDEC standard (30 pin SIP) pin assignment 

ABSOLUTE MAXIMUM RATINGS (See Note) 


Rating 

-^- 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

V.n.Vout 

-1 to +7 

V 

Voltage on Vqc supply relative to Vss 

< 

o 

o 

-1 to+7 

V 

Storage temperature 

Tstg 

-55 to 125 


Power dissipation 

Pd 

9.0 

W 

Short circuit output current 

- 

50 

mA 


NOTE: Permanent device damage may occur.if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


TS028-B87Z 
Dec. 1987 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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CAPACITANCE (Ta=25”c, f=iMHz) 


Parameter 


Typ 

Max 

Unit 

Input Capacitance, Aq to A 9 

HESHI 

- 

60 

pF 

Input Capacitance, RAS 



49 

pF 

Input Capacitance, CAS 


- 

49 

pF 

Input Capacitance, WE 

Cin4 

- 

48 


Input Capacitance, CASs 

CiN5 

- 

9 

pF 

Input Capacitance, D 3 

Cd 


7 

pF 

I/O Capacitance, DQo to DQy 

CdQ 

- 

14 

pF 

Output Capacitance, Q 3 

Co 


10 

pF 
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RECOMMENDED OPERATING CONDITIONS 

(Referenced to Vgg) 


Parameter 

Symbol 

Value 

Unit 


_Typ_ 

Max 

Supply Voltage 


4.5 






0 




Input High Level, all inputs 

mu 

2.4 


6.5 

V 

Input Low Level, all inputs 


m 




all DQs 






Operating Temperature Range 

Ta 

0 

25 




Note: The device will withstand undershoots to the -2.0V level with a maximum 

pulse width of 20ns at the -1.5V level. 

Maximum ambient temperature is permissible under certain conditions. 

DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter (conditions) 


Value 



_ Typ_ _ 


OPERATING CURRENT* 

Average Power Supply Current 
(RAS, CAS cycling;tpQ=min.) 

MB85235-10 



1 

540 


MB85235-12 


STANDBY CURRENT 

Power Supply Current 
(RAS = CAS = Vih) 

TTL level 

ICC2 


n 


mA 

CMOS level 

9 

REFRESH CURRENT 1 

Average Power Supply Current 
(CAS=Vih, RAS=min cycling) 

MB85235-10 

ICC3 



495 


MB85235-12 

405 

FAST PAGE MODE CURRENT 

Average Power Supply Current 
(RAS=Vil, CAS=min cycling) 

MB85235-10 

ICC4 


■ 



MB85235-12 


REFRESH CURRENT 2 

Average Power Supply Current 
(CAS-before-RAS; tpc=min) 

MB85235-10 






MB85235-12 


INPUT LEAKAGE CURRENT, all inputs 


o 

CO 

1 



mi 

INPUT LEAKAGE CURRENT, ^nd Dg 

IlL2 

-10 




OUTPUT LEAKAGE CURRENT 

lOL 

-10 


10 


OUTPUT HIGH LEVEL (IoH=“5mA) 

Vqh 

2.4 



n 

OUTPUT LOW LEVEL (IoL=4.2mA) 

VoL 



0.4 

V 


Note: * Iqq is dependent on output loading and cycle rates. Specified values are 
obtained with the output open. 
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AC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted.) Notes 1, 2, 3 


Parameter 

Symbol 

MB85235-10 

MB85235-12 

Unit 

Min 

Max 

Min 

Max 

Time Between Refresh 

tREF 


8.2 


8.2 

ms 

Random Read/Write Cycle Time 

4 

^RC 

180 


■■ 


ns 

Access Time from RAS 5,8 

tRAC 


100 1 


120 

ns 

Access Time from CAS 6,8 

^:CAC 




35 

ns 

Access Time from Column 

Address 7,8 

^AA 


50 

■■1 


m 

Output Data Hold Time 

tOH 

10 


10 

1 

ns 1 

Output Buffer Turn On Delay 

Time 

^ON 



5 


n 

Output Buffer Turn Off Delay 

Time . 9 

toFF 




25 

mn 

Input Transition Time 

^T 

3 

HEEHBI 

3 

50 

ns 1 

RAS Precharge Time 

tRP 

70 

__i 



HiSliil 

RAS Pulse Width 

tRAS 



120 


mmi 

RAS Hold Time 

tRSH 

30 


35 


ns 

CAS to RAS Precharge Time 

^=CRP 

0 




ns 

RAS to CAS Delay Time 10,11 

tRCD 

20 


20 

85 

ns 

CAS Pulse Width 

tCAS 

30 


35 


ns 

CAS Hold Time 

tcSH 

100 


120 


ns 

Row Address Setup Time 

^ASR 

0 




ns 

Row Address Hold Time 

tRAH 

15 


15 


ns 

Column Address Setup Time 

^ASC 

0 


0 


ns 

Column Address Setup Time 


15 


20 


ns 

RAS to Column Address Delay 

Time 12 


20 

50 


60 

ns 

Column Address to RAS Lead Time 


50 


60 


ns 

Read Command Setup Time 

tRCS 

0 


0 


ns 

Read Command Hold Time 

Referenced to RAS 13 

tRRH 

0 


0 

'■-'V 

13 

Read Command Hold Time 

Referenced to CAS 13 

tRCH 

0 


0 


Hi 

Write Command Setup Time 14 

twcs 

0 


0 


ns 

Write Command Hold Time 

tycH 

15 


20 


ns 

WE Pulse Width 


15 


20 


ns 

Write Command to RAS Lead Time 


25 


30 


ns 


^CWL 

20 


25 


ns 

DIN Setup Time 

^DS 

0 


0 


ns 

DIN Hold Time 


15 


20 


ns 

Fast Page Mode Read/Write Cycle 

Time 


60 


70 


IB 

Access Time from CAS Precharge 

8,15 

^CPA 


; 60 



Hi 

Fast Page Mode CAS Precharge 

Time 

tcp 





Bl 

CAS Precharge Time 


15 


15 


ns 

RAS Precharge Time to CAS 

Active Time (Refresh Cycles) 

tRPG 

0 


0 


ns 

CAS Setup Time for CAS-before- 
RAS Refresh 

tcSR 

0 


0 


ns 

CAS Hold Time for CAS^before- 
RAS Refresh 

tCHR 

15 


20 


ns 
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FUJITSU HB85235-10 
Mlimm MB85235-12 

AC CHARACTERISTICS (Confd) 

(At recommended operating conditions unless otherwise noted.) Notes 1, 2, 3 


Parameter 

Symbol 

MB85235-10 

MB85235-12 

Unit 

Min 

Max 

Min 

Max 

Read-Modify-Write Cycle Time 

16 

tRWC 

210 


245 


ns 

Fast Page Mode Read-Modify-Write 
Cycle Time 16 

tpRWC 

85 


100 


ns 



100 


120 


ns 

CAS to WE Delay Time 14,16 


30 


35 



Column Address to WE delay Time 

14,16 

^AWD 

50 

1 

j 

60 




NOTES; 

1 . An initial pause (RAS=CAS/CAS 3 =V) of 200 ps is required after power-up followed by any 8 RAS-only cycle 
before proper device operation is achieved. In case of using internal refresh counter, a minimum of 

8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required. 

2. AC characteristics assume tj=5ns 

3. VjH (min) and Vjl (max) are reference levels for measuring timing of input signals. Also, transition 
times are measured between ViH ( min) and Vj|_ (max). 

4. The minimum cycle time depends upon the ambient temperature and cooling condition. See Fig.4. 

5. Assumes that tpQQ < tpQp (max). If tpQp is greater than the maximum recommended value shown in this 
table, tp^Q will be increased by the amount that tj^QQ exceeds the value shown. Refer to Fig. 2 and 3. 

6 . If tj^QQ > tf^QQ (max), tpy^Q > tf^^o (max), and t/^ 5 Q > t^-tQ^Q-tj, access time is tQ^^Q. 

7. If tf^y^Q > tpy^Q (max), tyi^ 5 Q > ^AA”^CAC""^T' access time is t^. 

8 . Measured with a load equivalent to two TTL loads and 100 pF. 

9. tgpp is specified that output buffer changes to high impedance state. 

10. Operation within the tpQQ (max) limit insures that t^y^Q (max) can be met. t^QQ (max) is specified as 
a reference point only; if tpQo is greater than the specified tj^QQ (max) limit, access time is cont¬ 
rolled exclusively by or ty^. 

^RCD = ^RAH **“ ^tj + ty^ 3 Q (min). 

12. Operation within the t^y^Q (max) limit insures that tj^y^Q (max) can be met. tj^y^p (max) is specified as 
a reference point only; if t^y^Q is greater than the specified t^y^Q (max) limit, access time is cont¬ 
rolled exclusively by t^Ac 

13. Either t^j^^ ^RCH satisfied for a read cycle. 

^WCS' ^RWD' ^CWD' ^AWD specified as a reference point only. If ty/Qg > ty/Q 5 (min), the cycle 
is early write cycle and the output pins will maintain high impedance(High-Z) state throughout the 
entire cycle. If tj^yiQ > (min), t^y^p > tQy^Q (min), and tAy/o > tAy/o (min), the cycle is a read- 
modify-write cycle and data from the selected cell will appear at the output pins. 

If neither of the above conditions is satisfied, the cycle is a delayed write cycle and invalid data 
will appear at the output pins, and write operation can be executed by satisfing t^yjL, ^RAL 

specifications. 

15. tQpA is access time from the selection of a new column address (that is caused by changing CAS/CAS 3 
from Vjl to Vjjj.). Therefore, if tQp is short, tQAc is longer than tQAc (max). 

16. For parify bit only. 
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Fig.S - tRAC vs tRCD 


Fig.6 - tRAC vs Irad 



120ns Version 


100ns Version 


20 40 60 80 100 120 


1 ^ 120ns Version 

! 100ns Version ^ 


20 40 60 80 100 120 
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CAS/CASg 

. ^ASR tRAH ^ASc\ 


ROW 


ADDRESS v,L—^ 


COLUMN 

ADDRESS 






Vqh- 

DQ &■ Qs VoL— ' 
(OUTPUT) 



[ ] Don't Care 

X//\ Invalid Data 



CAS/CASg V|L 


ADDRESS 


h- 


ti 

tn 

■ ROW 
r ADDRESS J 


COLUMN 
. ADDRESS, 

r 1 


T 



WE 


tos- 


INPUT)^® 


(33 Don't Care 
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Fast Page Mode Read Cycle 



Fast Page Mode Write Cycle 
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tAsc^ 


fCAH l^^Cpl 

^asc-H 


'CAK^tcWL- 


ADDRESS 


ROW "V COL. .. 

,ApD,,.^.AD O, .j\_L 

^RCS ^CWD, <CWL 


H-^cwl 

•H'cwd 


Iwp ItcAc-; 


i 1 Don't Care 
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DESCRIPTION 



Block Analysis: 

As shown in Fig. 1 and Fig. 2, the MB85235 is composed of nine MB81G1000, and the 
memory selection of the each MB81C1000 consists of a 1024-by-1024 cell matrix. 
Operational modes of the device are shown in the FUNCTIONAL TRUTH TABLE below. 

Address Inputs: 

A total of twenty binary input address bits are required to decode any 9-bit of the 
9,437,184 storage cells within the MB85235. Ten row address bits are establ ish ed on 
the address input pins (Aq to Ag) and latched with the Row Address Strobe, RAS. The 
ten column address bits are establishe d on th e address input pins(Ao to Ag) and 
latched with the Column Address Strobe, C AS/C AS^. All row and column addresses must 
be stable on or before the falling edge of RAS and CAS/CASg, respectively. Since the 
flow through type address latches are used, address information at address pins are 
automatically latched as column address after tp^ (min)+ If tp^ ^ tpAp (max), 

access time is t^^g or t^ whichever occurs later. 

Write Enable: ___ _ 

Read or Write mode is selected with the WE inputs. A high on WE selects read cycle 
and low selects write mode. 

Data Input/Output: 

1. Data Input; 

In write cycle, the 9-blt data is written into the MB85235 during write cycle 
thr ough ea ch DQ and D pin. Each input data is strobed and latche d by fal ling edge 
of CAS/CASg and WE must be brought to Vjj^ before falling edge of CAS/CASg , data 
input is strobed by CAS/CASg, and setup and hold times are referenced to CAS/CASg. 

2. Data Output; 

The output buffers on each chip are three state TTL compatible with a fan out of 
2 TTL loads. Output data h as t he sa me p orality as input data. The outputs are in 
high impedance state until CAS and CASg are brought lo w. In a read cycle, the out¬ 
put becomes valid within tp^g from the falling edge of RAS when tpgp(max) -is 
satisfied. In the meanwhile when either tpgj) or tp^, or both, are equal or 
greater than their maximum value, the output dat a be comes valid within tg^g or t^ 
whichever oc cur s lat er after falling edge of CAS/CASg. The data output remains 
valid until CAS and CASg return to high. 


Read Cycle: _ __ 

Th e read cycle is executed by the falling edge of both RAS and CAS/CASg, and ke epin g 
WE t o h i gh throughout the cycle. The row and column addresses are latched with RAS 

and CAS/CASg r esp ectivel y. T he valid data will appear at the DQ and Q pins af ter _ 

determined by RAS(tp^g), CAS(tg^g), or Column address input(t^^). If tpgp(RAS to CAS 
delay time) is greater than the specification, the access time is tg^g. If tp^ is 
greater t han t he specification, the access time is t^. The output data becomes inva¬ 
lid after CAS/CASg is brought high, with a delay time of tgjj, and the DQ and Q pins 
return to the high impedance with tgH* 

Write Cycle: 

Th e write cycle is executed by the same manner as read cycle except for t he s t ate of 
WE. The 9-bit data on DQ and D pins are latched with the falling edge of CAS/CASg 
and written into memory. In addition, during write cycle, tpy^, ^C\fL> "^RAL ®ust 
be satisfied the specifications. 
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DESCRIPTION (Continued) 

Fast Page Mode Read Cycle: _ 

The fast page mode read cycl e i s ex ecuted after normal cycle with holding RAS low, 
applying column address and CAS/CAS 3 , and keeping WE high. Since the row address 
during fast page mode cycle is latched by normal cycle, the cycle time is reduced. 
During this mode, the access time is tQ^Q, t^^, or tQp^, whichever occur later. Any 
of the 1024 bits belonging to each internal row address can be accessed. 

Fast Page Mode Write Cycle: 

The fast page mode write cycle is executed by the same manner as fast page mode read 
cycle except for th e st ate of WE. The data on each DQ and D are latched with the 
falling edge of CAS/CAS 3 and written into the memory. During this write cycle, t^yL 
must be satisfied. Any of 1024 bits belonging to each internal row address can be 
accessed. 

Refresh: 

The refresh of DRAM is executed by normal read and write cycle, i.e., the cells on 
each one row line, Aq through A 3 except for A 9 , are refreshed by one of two cycles. 
Each 512 row address must be refreshed every 8.2ms period. During the refresh cycle, 
the cell data connected to the selected row are sent to sense amplifier and re-write 
to the cell. The MB85231 also has three types of refresh modes below. 

1. RAS -only Refresh; _ _ 

The RAS-only refresh is executed by keeping RAS low, and CAS/CAS 3 remains high 
through the cycle. The row address to be refreshed is latched with the falling 
edge of RAS. During this refresh, the data pins are kept high impedance state. 

2. CAS -bef ore-RAS Ref resh; __ _ 

The CAS-before-RAS refresh is executed by bringi ng CAS/CASg low before RAS brought 
low. By this combination, the MB85235 executes CAS-before-RAS refresh. The row 
address input is not necessary because it is generated internally. 

3. Hidden Refresh; _ 

The hidden refresh is executed by keeping CAS/CAS 3 low to next cycle during read 
mode, i.e. , t he o utpu t data at previous cycle is kept during next refresh cycle. 
Since the CAS and CAS 3 a re kept lo w co ntinuously from previous cycle, followed 
refresh cycle should be CAS-before-RAS refresh. 
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FUNCTIONAL TRUTH TABLE 


Operation 

Clock Input 

Address Input 

Data 

Note 

Mode 

RAS 

CAS(8) 

WE 

Row 

Column 

I/O 


Standby 

ViH 

ViH 

X 

X 

X 

High-Z 

Cells are not refreshed. 

Read 

(Normal) 

ViL 

ViL 





^RCS ^ ^RCS (®in) 

Read 

(Fast Page) 

ViL 

ViL 

ViH 

Valid 

Valid 

Output 

Valid 

^RCS “ ^RCS (toin) 

Cells are not refreshed. 

Write 

(Normal) 

ViL 

ViL 

VlL 

Valid 

Valid 

Input 

Valid 

%CS - %CS (®in) 

Write 

(Fast Page) 

ViL 

ViL 

ViL 

Valid 

Valid 

Input 

Valid 

^WCS ^ %CS 

Cells are not refreshed. 

RAS-only 

Refresh 

ViL 

ViH 

X 


X 

High^-Z 


CAS-before- 
RAS Refresh 

ViL 

ViL 

X 

X 

X 

High-Z 

^CSR ~ ^CSR (min) 

Hidden 

Refresh 

ViL 

* 

ViL 

ViH 

X 

X 

Output 

Valid 

Previous data is kept. 


Note: X; Eith er Vjj{ or Vj^. 

RAS puts Vjji at once. 
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PACKAGE DIMENSIONS 

(Suffix: PJPB) 


30-PAD PLASTIC SINGLE IN-LINE PACKAGE MODULE 
(CASE No.: MSS-30P-P03) 



© FUJITSU LIMITED 1987 M30011S-1C 


Dimension in 
inches (millimeters) 














FUJITSU 


262144X9 BIT DYNAMIC 
RANDOM ACCESS 



MEMORY MODULE 


MB85240-10 

MB85240-12 


December 1987 
Edition 1.0 


262,144 X 9 BIT CMOS STATIC COLUMN 
RANDOM ACCESS MEMORY 

This Fujitsu MB85240 is a fully decoded, 262J44 words x 9 bits CMOS 
static column random access memory composed of nine 256k SCRAM chips 
{MB81C258x9). This module is designed for high speed, high performance 
applications such as main frame memory, buffer memory, and video memory, 
and for applications to battery backed-up systems where very low power 
dissipation and compact layout is required. The electrical characteristics of the 
MB85240 are quite same as the original MB81C258; each timing requirements 
are noncritical, and power supply tolerance is very wide. All inputs and outputs 
are TTL compatible. 

• 262,144 X 9 SCRAM MODULE, 30-pin SIP and socket type 

• Row Access Time (tRAc) 

100 ns max. (MB85240-10) 

120 ns max. {MB85240-12) 

• Random Cycle Time (tpc) 

200 ns min. (MB85240-10) 

230 ns min. {MB85240-12) 

• Address Access Time (t^A) 

45 ns max. (MB85240-10) 

55 ns max. (MB85240-12) 

• Static Mode Cycle Time (tsc) 

50 ns min. (MB85240-10) 

60 ns min. (MB85240-12) 

• Low Power Dissipation 

2970 mW max. (MB85240-10) 

2475 mW max. (MB85240-12) 

99 mW max. standby with TTL level input 
15 mW max. standby with CMOS level input 

• -I-5V supply, ±10% tolerance 

• 32ms/256 refresh cycles capability 

• RAS-only, CAS-before-RAS and Hidden refresh capability 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Rating 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

V|N/ Vqut 

-1.0 to +7.0 

V 

Voltage on Vcc supply relative to Vss 

Vcc 

-1.0 to +7.0 

V 

Storage temperature 

Tstg 

-55 to 125 


Power dissipation 

Pd 

9.0 

W 

Short circuit output current 

- 

50 

mA 



PLASTIC PACKAGE 
MSP-30P-P02 



PLASTIC PACKAGE 
MSS-30P-P01 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. ■ 
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Fig. 1 - FUNCTIONAL BLOCK DIAGRAM 



Fig. 2-BLOCK OiAGRAM FOR EACH CHIP 



CAPACITANCE (Ta -25°C,f = 1MHz) 


Parameter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance, Aq to As 

C|N1 


80 

pF 

input Capacitance, RAS 

C|N2 


88 

pF 

Input Capacitance, CAS 

C|N3 


70 

pF 

Input Capacitance, WE 

C|N4 


49 

pF 

Input Capacitance, CASg 

C|N5 


11 

pF 

Input Capacitance, Ds 

C|N6 


7 

pF 

I/O Capacitance, DQq to DQy 

CdQ 


15 

pF 

Output Capacitance, Qs 

_E2_ 


11 

_ 1 

pF 
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RECOMMENDED OPERATING CONDITIONS 

(Referenced to Vss) 


Parameter 

Symbol 

Min 

Typ 

Max 

— 

Unit 

Operating 

Temperature 

Supply Voltage 

Vec 

4.5 

5.0 

5.5 

V 


Vss 

0 

0 

0 

V 


Input High Voltage 






0°C to +70°C* 

V,H 

2.4 


6.5 

V 

Input Low Voltage 

V,L 

-1.0 

- 

0.8 

V 



Note *: Ambient temperature is dependent on cycle time and cooling conditions. 

See the derating curve Fig. 3 for normal cycle, and Fig. 4 for static mode cycle. 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Max 

Unit 

OPERATING/REFRESH CURRENT* 

Average Power Supply Current 
(RAS, CAS cycling; tpc “ 


o 

o 



Qj 



STANDBY CURRENT 

Standby Power Supply Current 
(RAS, CAS = V,h) 

TTL Level 

*CC2 


18 

mn 

CMOS Level 

2.7 

STATIC MODE OPERATING CURRENT* 

Average Power Supply Current 

(RAS = CAS = V|L, WE or Address = cycling; 

tsc = min) 

MB85240-10 

m 


360 

mA 

MB85240-12 

315 

C^-BEFORE-RAS REFRESH CURRENT* 
Average Power Supply Current 
(RAS cycling, CAS-before-RAS refresh; 
tRc = min) 

MB85240-10 

B 


495 


MB85240-12 

405 

INPUT LEAKAGE CURRENT, ALL INPUTS 

(V|N * OV to 5.5V, Vec = 5V, Vgs = OV, all other Inputs not under 

test = OV) 

iUL)1 

(CASg, Dg) 

-10 

10 


•l(L)2 , 

(Others) 

-30 

30 

OUTPUT LEAKAGE CURRENT 

Each output is high impedance 
(Data is disable, Vqut = OV to 5.5V) 

io(U 

-10 

10 

ma 

OUTPUT LEVELS 

Output High Voltage (Iqh = ”5 mA) 

Output Low Voltage (Iql” mA) 

VoH 

VoL 

2.4 

0.4 

V 


Note 1): Ice is dependent on the output loading and cycle time. Output pins are open. 
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AC CHARACTERISTICS ____ 

(Recommended operating conditions unless otherwise noted.) 


MB85240'10 


M 885240-12 
Min F Max 



Time between Refresh 


Random Read/Write Cycle Time 


Read-Modify-Write Cycle Time 


Access Time from RAS 


Access Time from CAS 


Output Buffer Turn Off Delay Time 
Transition Time 

Column Address Access Time I 


Output Hold Time from Column Address 
Change 


Access Time from WE Precharge 


Access Time Relative to Last Write 




^RC 

200 

- 

230 

- 

ns 

tRWG 

245 

- 

285 

- 

ns 

^RAC 

- 

100 


120 

ns 







































AC CHARACTERISTICS (Cont’d) 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Read Address to RAS Lead Time 

fRAL 

Column Address Hold Time Referenced |k| 
to RAS Rising Time 

fAHR 

Last Write to Column Address m |n m 

Delay Time m ua 


Column Address Hold Time Referenced 
to Last Write 

fAHLW 

Read Command Set Up Time Referenced 
to CAS 

fRCS 

Read Command Hold Time Referenced ^ 
to RAS 

fRRH 

Read Command Hold Time Referenced vm 
to CAS ■“ 

fRCH 

WE Pulse Width 

twp 

WE Inactive Time 

fwi 

Write Command Hold Time 

llllllll^ 

Write Command to RAS Lead Time IS 

IIIEiDlllli 

Write Command to CAS Lead Time ES 

fcWL 


fRWD 

CAS to WE Delay Time 

fcWD 

Column Address to WE Delay Time iEI 

fAWD 

RAS to Second Write Delay Time 

fRSWD 

Write Command Hold Time Referenced 
to RAS 

fwCR 

Write Set Up Time for Output Disable |Q 

fws 

Write Hold Time for Output Disable |Q 


D|n Set Up Time 

tos 

D|isj Hold Time 

foH 

D|m Hold Time Reference to RAS 

myiiiii 

Refresh Set Up Time for CAS 

Referenced to RAS 
(CAS-before-RAS cycle) 

■ 
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AC CHARACTERISTICS (Cont’d) 

(Recommended operating conditions unless otherwise noted.) 




NOTES: 

D Ah Initial pause (RAS * CAS = V|h) of 20 0 Ms i s re¬ 
quired after power-up followed by any 8 RAS-only 
cycles before proper device operation is achieved. In 
ca se o f using inte rnal refresh counter, a minimu m of 
8 CAS-before-RAS Initialization cycles instead of 8 RAS 
cycles are required. 

B AC characteristics assume tj = 5ns, Vim = OV to 3V, 
V,H = 2.4V, V|L = 0.8V, VoH = 2.4V, and Vql == 0.4V. 

B Assumes that tR^o ^ tRAD (niax). If tp^D "‘s greater 
than the maximum recommended value shown in this 
table, tpAc will be increased by the amount that tpAo 
exceeds the value shown. 

0 Assumes that tRAD ^ tRAD (max). 

0 Measured with a load equivalent to 2 TTL loads and 
lOOpF. 

0 Assumes that tLWAD ^ tLWAO (max). If tLWAO is 
greater than the maximum recommended value shown In 
this table, tALW will be increased by the amount that 
t^vvAO exceeds the value shown. 

B Write Cycle Only. 


0 Operation within the tpAD (max) limit insures that 
tRAc (max) can be met. tpAD (max) is specified as a 
reference point only; if Irad is greater than the speci¬ 
fied tRAD (max) limit, then access time is controlled by 

^AA* 

IS tRAS = tRAH +1-, (ty “ 5ns) 

IB tAHR i s spec ified to latch column address by the rising 
edge of RAS. 

ill Operation within the t^wAO (max) limit insures that 
tALW (max) can be met. tLWAD (max) is specified as a 
reference point only; If tLWAD is greater than the speci¬ 
fied tLWAD (max) limit, then access time is controlled 
bytAA- 

flS ^LWAD (min) = tAHW (min) + tj (tj - 5ns) 

E0 Either tpRH or tpcH must be satisfied for a read cycle. 

m tws/ fwH» fRWD sre specified as a reference point 
only. If tws ^ ^ws (min) and twH > ^wh (min), the 
data output pin will remain High-Z state throughout 
entire cycle. It tpwD ^ ^rwd (min). The data output 
will contain data read from the selected cell. 

10 Parity bit only. 
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*; If tws ^ fws (min) and twH ^ ^wh (min), Dqut is high-Z. 


4-71 













FUJITSU MB85240-10 
MB85240.12 


ADDRESSES, 


Read-Modify-Write Cycle 
(Note; Only for parity bit.) 

—-—t R wc- 

---tRAS—- 


,r—-—;r--—: 



■•~‘RCD—^ 




^RAH 


-^tRAD-f—■ 

--tAWD---H —tcWL—— 

^ .. -4r- 


■~~l 

^_ 

tRCS —I 



tWOH- 

VALID 



-HIGH-Z— 

i ] Don't Care 




Static Mode Read Cycle 


ADDRESSES , 


uuo to UUy 
and Qs \/ - 

(Output) OL 


Invalid Data. 


-tcp-■"[ — -tRSH-—^ 

--'CAS- 


tASR[-H > |i -—tsc-^.|-* — ■ tsc- -rtRAL--- 

^RAH-^ ^ahr- 

. iROWjf^ COLUMN I COLUMN 2 COLUMN N 


./ I ^^AA^ \\ _ ^ jjCAC 

tAAl— tAOH X-tAA— 

-^^RAC—^ I h—^OFF 

-HIGH-Z——VALID VALID ;^ HIGH-Z VALID 


□ Don't Care 
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If tws ^ tyy/s (nnin) and t^H ^ ^wh (min), Dqut high-Z. 


Static Mode Read-Modify-Write 
(Note; Only for parity bit.) 


hf'-tSRWC- 

tRAD K-H^CAH 


ADDRESSES 


■^LWAD——^LWAD- 
WP-H i—tWP-—I 


»AWD, -'RWL- 
■-- H ^^CWL- 
—twp— 


h-—iRAC— 

UaI-U-J 
^CAci-- 


□ Don't Care 
l\\l Invalid Data 
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RAS-Onty Refresh Cycle 

(Note; WE, D|n = Don't Care, Ag = V|h or V|i_) 
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CAS-before-RAS Refresh Cycle 

(Note; Address, WE, D|n = Don't Care) 
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FUNCTIONAL TRUTH TABLE 



CAS and 
^8 

nm 

DQotoDQy, 

Ds and Qg 

Function 

H 

H 



Standby 

L 


H 

Valid Data Out’^ 

Ready cycle 

■ L''-'"' 

L' 

L 

Valid Data In^^ 

Write cycle 

■ L' . ' ■ 

L^) 

Don't Care 

High-Z 

CAS-befbre RAS Refresh cycle 

L 

H 

Don't Care 

High-Z 

RAS-only Refresh cycle 

L 

H (^) 
LiCASs) 


High-Z (DQq to DQ 7 ) 
Valid Data In (Ds) 
Valid Data Out (Qs) 

RAS-only Refresh cycle 
(Except for Pairyt bit) 
Read-Write/Read-Modify-Write (Parity bit) 


Notes: 1): DQ Pins are output mode. 

2) : DQ pins are input mode. 

3) ; tpcs ^ ^Fcs (niin) 

4) : tcvvD — tcwD 
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DESCRIPTION 

Address Inputs: 

A total of eighteen binary input address 
bits are required to decode any one of 
the 262,144 storage cells within each 
MB81C258. Nine row address bits are 
established on the address input pins 
(Aq to As) and latch ed with the Row 
Address Strobe (RAS). The nine column 
address bits are established on the ad¬ 
dress input pins (Aq to As) after the 
Row Address Hold Time (tR^H) has 
been satisfied. In read cycle, the column 
address are not l atche d by the Column 
Address Strobe (CAS), so the column 
address must be stable until the output 
becomes valid. In write cycle, the 
column addres s are la tche d by the later 
falling edge of CAS or WE. 

Write Enable: 

Read or Write cycle is selected with the 
WE inputs. A high on WE selects read 
cycle and low selects write cycle. The 
write operation is a sser ted on the later 
falling edge of CAS or WE (Both CAS 
and WE are low). The time period of 
the write operation is determined by 
internal circuit, thus next write opera¬ 
tion will be inhibited during the write 
operation. 

Data Input: 

Data is written into the MB85240 
during write or read-modify-write cycle. 
The input data is strobe d and latched by 
the later falling edge of CAS or WE. 

Data Output: 

Each output buffer is three state TTL 
compatible with a fan out of two stand¬ 
ard TTL loads. Data out has the same 
porality as data in. Each out put is in 
high impedance state until CAS is 
brought low. In a read cycle, the access 
time is determined by the following 
conditions: 

^RAC the falling edge of RAS. 

2 . t^A ^'•'om the column address in puts . 
3- tcAC the falling edge of CAS. 
When both tpco and t^AO satisfy their 
maximum limits, tRAC ^^rcd +tcAC or 
tRAC = ^RAD + ^AA- 
Data outputs remain valid while the 
column address inputs are kept con¬ 
stant. However, when CAS goes high, 
the output returns to high impedance 
state. 


Static Mode: 

The static mode operation allows con¬ 
tinuous read, write, or read-modify- 
write cycle within a row by applying 
new column address. In the static mode, 
CAS can be kept low throughout static 
mode operation. The following four 
cycles are allowed in the static mode. 

1. Static mode read cycle; 

In a static mode read cycle, the 
access tim e is t pAc ^rom the falling 
edge of RAS or tAA ^rom the 
column address Input. The data re¬ 
mains valid for a time tAOH 
column address is changed. 

2. Static mode write cycle; 

In a static mode write cycle, the data 
is vvritten Into the cell trigg ere d by 
the later falling edge of CAS or WE. 
If both tws and twH are greater than 
their minimum limits, the data out¬ 
put pin is kept high impedance state 
through the static mode write cycle. 

3. Static mode read-modify-write cycle; 
In the static mode read-modify-write 
cycle, WE goes low after tAwo from 
the column address inputs and tcwp 
from the falling edge of CAS. The 
data and column address inputs are 
strobed and latched by the falling 
edge a of WE. 

4. Static mode mixed cycle; 

In the static mode, read, write, and 
read-modify-write cycles can be 
mixed in any order. 

In the next read cycle of static mode 
write cycle or read-modify-write cycle, 
the access time Is determined by the 
following conditions. 

tALW fr om the later falling edge of 
CAS or WE at previous write cycle. 

2 . tAA ^rom the column address inputs. 

3. twpA from the rising edge of WE at 
the read cycle. 

4- tcAc the falling edge of CAS. 
Refresh: 

Refresh of dynamic memory cells is 
accomplished by performing a memory 
cycle at each of the 256 row addresses 
(Aq to A 7 ) at least every 32ms. 

The MB85240 offers the following three 
ty pes of refresh. 

1. RAS- only refresh; 

The RAS-only refresh avoids any 
output during refresh because each 
output buffer is high impedance state 


due to CAS high. Strobing of each 
256 row address (Aq to Ay) with 
RAS will cause all bits in ea ch row to 
be refreshed. During RAS-only re¬ 
fresh cycle, either V|h or V|l is 
permitted to As. 

2. CAS- before- RAS refresh; 
CAS-before-RAS refreshing available 
on the MB85240 o ffers an alternate 
refresh method. If CAS is held low 
for th e specified period (tpcs) before 
RAS goes low, on chip refresh con¬ 
trol clock generator and the internal 
refresh address counter are enabled, 
and an internal refresh operation is 
executed. After the refresh opera¬ 
tion, the refresh address counter is 
automatically incremen ted in pre¬ 
paration for the next CAS-before- 
RAS refresh. 

3. Hidden refresh; 

A hidden refresh cycle will be exe¬ 
cuted while maintaining latest valid 
output datas at t he DQ pins by 
extending the CAS low time. For the 
MB8 5240, a hid den refresh cycle Is 
CAS-before-RAS refresh. The inter¬ 
nal refresh address counter provides 
the refresh addre ss, as In a normal 
CAS-before-RAS refresh cycle. 

Notice for using MB8520 

The MB85240 Is a SIP (Single-In-Line- 
Package) module which is composed of 
nine MB81C258 DR AMs housed in 
plastic LCC, and assembled on the 
epoxy printed circuit board. Generally 
the multilayer PCB board has large 
wiring capacitance. This disadvantage 
causes relatively noise induction be¬ 
tween signal lines and power supply 
lines (Vss or Vcc)- 

Furthermore, as the MB85240 is a very 
high-speed memor y, th e timing windows 
to strobe address WE and D||sj signals 
are very short (Approx. 10ns). There¬ 
fore, it is very sensitive even to very 
sharp noise. 

From the above reasons, special care 
should be taken for use the MB85240. 
The following notices are recom¬ 
mended; 
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DESCRIPTION 


1. Provide a externally capacitor of 
approx, a few fxF each module, the 
MB85240 has the nine decoupling 
capacitors (0.22 (xF on each SCRAM 
0.22 mFx 9). 

2. Remove noise, riging, overshoot and 
undershoot from the address, clocks 


and DQ lines, so that the MB85240 design, to avoid the problem men- 


won't latch wrong signals due to the 
noise Induction between signal lines 
and between signal and power supply 
lines. 

Keep enough timing margin and re¬ 
move critical timing In the board 


tioned in the above item 2. 

Provide an appropriate dumping if 
necessary, to avoid excessive over¬ 
shoot or undershoot on the TTL 
input waveforms. 
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PACKAGE DIMENSIONS 

30 LEAD SINGLE IN-LINE PACKAGE MODULE 
(CASE No.: MSP-30P-P02) 



.050(1.27)REF 


FUJITSU LIMITED 1987 M30006S-3C 


Dimensions in 
inches (millimeters) 


































The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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FUJITSU 


16K X 16 CMOS SRAM MODULE 


MB85402-30 

MB85402-40 


TS255”B88Y 
Nov. 1988 


CMOS 16^384 Words x 16-Bit STATIC 
RANDOM ACCESS MEMORY MODULE 


The Fujitsu MB85402 is a fully decoded, CMOS Static 
random access memory module comprised of four 
MB81C75 devices mounted on a 36-pin ceramic board. 
Organized as four 16K x 4 devices, the MB85402 is op¬ 
timized for those applications requiring high speed, 
high performance, low power and high density. 

A separate output enable function provides maximum 
control for those systems where bus contention may 
be a problem. 

• Organized as 16,384 x 16--bit Words 

• Memory : MB81C75, 4 pcs 

• Access Time : 30 ns max (MB85402-30) 

40 ns max (MB85402-40) 

• Low Power Dissipation 

Standby: 220 mW max (CMOS level) 

440 mW max (TTL level) 

Active : 1760 mW max 

• Single +5V Power Supply, ±10% Tolerance 

• Automatic Power Down 

• TTL Compatible Input/Output Pins 

• 3-State Output 

• 36-Pin 100 MIL Ceramic DIP/SIP 


ABSOLUTE MAXIMUM RATING (See note.) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

B 

Input Voltage 

ViN 

-3.5 to +7.0 

B 

Output Voltage 

Vqut 

-0.5 to +7.0 

V 

Short Circuit 
Output Current 

Iqut 

±20 

mA 

Power Dissipation 

Pd 

4.0 

W 

Temperature 
under Bias 

■PfilAS 

-10 to +85 

°C 

Storage 

Temperature 

Tstg 

-65 to +150 

®C 


NOTE: Permanent device damage may occur If ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods rnay affect device reliability. 



CERAMIC PACKAGE 
MTP-36C-C01 


PIN ASSIGNMENT 

TOP VIEW 

DQo 

1 

C 

- 

] 

36 

Vcc 

DQi 

2 

C 


1 

35 

DQ15 

DQ2 

3 

ET 


n 

34 

0Qi4 

DQ3 

4 

r 

L 


9 

33 

DQi3 

Aq 

5 

r 

L 


B 

32 


Al 

6 

r 

L 


B 

31 

GNO 

AZ 

7 

r 

L 


B 

30 

A13 

As 

8 

r 

L. 


S 

29 

AlZ 

A4 

9 

C 


] 

28 

All 

As 

10 

C 


] 

27 

AlO 

As 

11 

r 

L 


j 

26 

Ag 

A7 

12 

r 

L 


T 

J 

25 

As 


13 

r 

L 


T 

J 

24 



14 

r 

L 


T 

J 

23 


DQ6 

15 

p 

L 


-I 

J 

22 

mm 


16 

r 


1 

21 

DQs 


17 

c 




w 

GNO 

18 

D 

L 

: 

19 

OE 


This device contains circuitry to protect the 
inputs against damage due to'high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU MB85402-30 
immm MB85402-40 


CAPACITANCE (Ta=25'’c, f=iMHz) 


Parameter 

Symbol 

Typ 

Max 

Unit 

InputlCapacitance (Vi|yj=0V) 

CiN 


50 

pF 

I/O Capacitance (Vi/o=0V) 

Cl/0 


15 

PF 



FUNCTIONAL TRUTH TABLE 


MODE 

ADDRESS 

cS 

QE 

OE 

I/O 

POWER 

STANDBY 

DON'T CARE 

ViH 

DON’T CARE 

DON'T CARE 

HIGH-Z 

STANDBY 

READ 

VALID 

ViL 

ViH 

ViL 

^ODT 

ACTIVE 

OUTPUT DESABLE 

VALID 

ViL 

ViH 

ViH 

HIGH-Z 

ACTIVE 

WRITE 

VALID 

ViL 

VlL 

DON'T CARE 

Din 

ACTIVE 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Supply Voltage 

GND 


0 


V 

Operating Temperature Range 

Ta 


25 

70 

®C 
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FUJITSU MB85402-30 
iiiilllii MB85402-^0 


DC CHARACTERISTICS 

(Reconmended operating conditions unless otherwise noted) 


Parameter (conditions) 

INPUT LEAKAGE CURRENT 

(ViN=0V to Vcc) 


OUTPUT LEAKAGE CURRENT 
(CS=ViH, VouT=OV to Vcc) 

CTAMODV OnU/lTD CIIDDI V PIIDDCMT 


dInINUDT rUWtrx jUrrLT UUKKtii 1 


ACTIVE POWER SUPPLY CURRENT 
(CS=Vii., IouT=0iaA, Vin= 0V or V 

cc) 


Symbol 

Ili 


Ilo 


ISBl 

ISB2 


icci 


OPERATING POWER SUPPLY CURRENT 

tCYCLE~Mln.) 


INPUT HIGH LEVEL 


INPUT LOW LEVEL** 


OUTPUT HIGH LEVEL (IoH=-4mA) 


OUTPUT LOW LEVEL (Iol=8“A) 


Note: ** -2.0V level with a maximum pulse width of 20ns. 


Xjt VXLJl V 

Max _ 

40 pA 



• Input Pulse Levels 

• Input Rise and Fall Times 

• Timing Reference Levels 

• Output Load : 


Fig. 2 - AC TEST CONDITIONS 

: OV to 3.0V 



5ns (Transient between 0.8V and 2.2V) 
1.5V (Input and Output) 



R1 

R2 

Cl 

Load I 

480Q 

2550 

30pF 


Load I 


48052 


25552 


5pF 

































FUJITSU MB85402-30 
WmiMi MB85402-40 


AC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted.) 
READ CYCLE 


Parameter 

Symbol 

MB85402-30 

MB85402-40 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

K9i 

30 


40 


ns 

Address Access Time ** 

KH 


30 


40 

msm 

CS Access Time 



30 


40 

ns 

OE Access Time 

■SlSi 


13 


15 

ns 


^OH 

5 

|||||||||||[■|||| 


IHIIIIIIIflllllB 

ns 


^OHC 1 

3 


3 


ns 



5 


5 


ns 

OE to Output Low“Z 

^OLZ 

0 


0 


IHiSH 

CS to Output High-Z *'•*' 

^CHZ 


13 


15 

IBSH 

OE to Output High“Z 

^OHZ 


13 


15 

ns 

Power Up from CS 


0 


0 


ns 

Power Down from CS 



25 


30 

ns 


READ C YCLE TIMING DIAG RAM 

READ CYCLE I *2 
ADDRESS 


Dqut 



-I.- tRc -^ 



^ ADDRESS VALID ^ 





1 , 


. 1 

1 'mA '*“1 

-^OH-^ 

PREVIOUS DATA VALID ^ 

^ DATA VALID ) 

( 


READ CYCLE H *3 


ADDRESS 


CS 


J 


-^RC- 


ADDRESS VALID 


3 C 


I 


-tAA- 

—Ucs- 


-^CLZ- 


HIGH-2 


X 


-toE- 


-^OLZ- 


m 


I 


I 


-tpHC—— I 


—tCHZ- 
-^OHZ — 


DATA VALID 




-tpu- 


SUPPLY 

CURRENT 


_tpD_ 




ICC 




HIGH-Z 


50% 


Undefined □ Don't Care 


Note: 

*2 

*3 

*4 

*5 


WE is high for Read cycle. _ _ 

Device is continuously selected, CS=Vjl, 0E=Vtt.« 

Address valid prior to or coincident with CS transition low. 

Transition is measured at the point of ±500mV from steady state voltage. 
This parameter is specified with Load II in Fig. 2. 
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FUJITSU MB85402-30 
lilllllllii MB85402-40 


AC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted.) 

WRITE CYCLE 



Parameter 


Write Cycle Time ** 


Address Valid to End of Write 


CS to End of Write 


Data Valid to End of Write 


Data Hold Time 


Write Pulse Width 


Address Setup Time 


Write Recovery Time 




Output Low-Z from WE 


Symbol 


MB85402~30 
Min \ Max 


MB85402-40 
Min I MaF 





WRITE CYCLE TIMING DIAGRAM 



Note: *1 If CS goes high simultaneously with WE high, the output remains in high 
impedance state. 

*2 All write cycle are determined from last address transition to the first 
address transition of the next address. 

*3 Transition is measured at the point of ±500mV from steady state voltage. 
*4 This parameter is specified with Load II in Fig. 2. 
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FUJITSU MB85M2-30 
mmm MB85402-40 


AC CHARACTERISTICS (continued) 

(At recommended operating conditions unless otherwise noted.) 
WRITE CYCLE TIMING DIAGRAM 



Note: *1 If CS goes high simultaneously with WE high, the output remains in high 
impedance state. 

*2 All write cycle are determined from last address transition to the first 
address transition of the next address. 
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FUJITSU MB85402-30 

mmum 


PACKAGE DIMENSIONS 

(Suffix: CVCT) 


36-LEAD CERAMIC MODULE 

(Case No. : MTP-36C-C0I) 


1.779 ±.050 
(45,18±1.27) 


.070(1.78) REF. 


.090(2.29) REF. 


.300(7.62) MAX. 


.450(11.43) REF. 


.030 ±.020 
(0.76 ±0.51) 



piiaiiplivlolililinlininlipliiiipiipiiiw^ 


.018 ±.004 
-.003 
(0.46+0.10 
-0.08) 


.100±.010 

(2.54±0.25) 


) .050±.005 

* (1.27±0.13) 

1.700(43.18) REF. 


.500(12.70) MAX. 


.134±.025 

(3.40±0.64) 


.050(1.27) MAX. 


.010 ±.002 

(0.25 ±0.05) 


.100±.015 

(2.54±0.38) 


.080(2.03) REF. 


©1988 FUJITSU LIMITED M36003S-2C 


1. Dimension in inches and 
(millimeters). 








CMOS 262,144 Words x 8-Bit STATIC 
RANDOM ACCESS MEMORY MODULE 

The Fujitsu MB85403A is a fully decoded, CMOS static 
random access memory module consists of eight 
MB81C81A devices mounted on a 44-pin ceramic board. 
Organized as eight 256K x 1 devices, the MB85403 is 
optimized for those applications requiring high speed, 
high performance, large memory storage, and high 
density. 


• Organized as 262,144 x 8-bit Words 

• Memory : MB81C81A, 8 pcs 

• Access Time : 40 ns max (MB85403A-40) 

50 ns max (MB85403A-50) 

• Low Power Dissipation 

Standby: 660 mW max (CMOS level) 
1320 mW max (TTL level) 
Active : 5280 mW max 

• Single +5V Power Supply, ±10% Tolerance 

• Automatic Power Down 

• Dual Chip Select (x8 or x4 organization) 

• TTL Compatible Input/Output Pins 

• 3-State Output 

• 44-Pin 100 MIL Ceramic Twin SIP (TSIP) 


ABSOLUTE MAXIMUM RATING (See note.) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage 

ViN 

-3.5 to +7.0 

V 

Output Voltage 

VOUT 

-0.5 to +7.0 

V 

Short Circuit 
Output Current 

mom 

±20 

m 

Power Dissipation 

Pd 

8.0 

D 

Temperature 
under Bias 

TbIAS 

-10 to +85 

°c 

Storage 

Temperature 

TsTG 

-65 to +150 

®c 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



PIN ASSIGNMENT 


TOP 

VIEW 


GND 

1 c 


]44 

VCC 

DOUTO 

2 C 


D43 

DOUT7 

DINO 

3 C 


D42 

DIN7 

A16 

4 C 


141 

AO 

A17 

5 C 


140 

A1 

A13 

6 C 


l39 

A2 

GND 

7 C 


l38 

A3 

DOUTl 

8 C 


l37 

DOUT6 

DINl 

9 C 


l36 

DIN6 

A12 

10 C 


l35 

A4 

All 

11 c 


134 

A7 

NC 

12 C 


l33 

/WE 

/CSA 

13 C 


l32 

/CSB 

DOXIT2 

14 d 


l31 

DOUT5 

DIN2 

15 C 


l30 

DINS 

A14 

16 C 


l29 

GND 

AIS 

17 C 


l28 

A6 

AlO 

18 C 


l27 

A5 

A9 

19 C 


l26 

A8 

DOUT3 

20 C 


l25 

DODT4 

DIN3 

21C 


l24 

DIN4 

vcc 

22 C 

— 

l23 

GND 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions- be taken to avoid 
application - of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU MB85403A-40 
iilllllH MB85403A-50 



I>IN6 DOUT6 


Dini Dooti 


DiN3 DoOT3 


“INS I>0UT5 


Din; Dout; 


Fig. 2 - BLOCK DIAGRAM for EACH MEMORY 


I ROW I CELL ARRAY 

-IsELECtI (256 rows X 1024 COLUMNS) 


COLUMN I/O CIRCUIT 


COLUMN SELECT 


Ag Ag Aio All ^12 Ai3 A 14 A 15 Aig A 17 
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FUJITSU MB85403A-40 


WmWm MB85403A-50 
CAPACITANCE ( 1^=25 “c, f=iMHz) 



FUNCTIONAL TRUTH TABLE 


MODE 

ADDRESS 

CSa 

CSg 


INPUT 

OUTPUT 


STANDBY 

DON'T CARE 

ViH 

ViH 


HIGH-Z 

HIGH-Z 


WRITE 

VALID 

Vie 

ViL 

ViL 

Din 

HIGH-Z 

ACTIVE 

READ 

VALID 

ViL 

ViL 

ViH 

HIGH-Z 

Dour 

ACTIVE 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 






















































FUJITSU MB85403A-40 
MB85403A-50 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter (conditions) 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

INPUT LEAKAGE CURRENT 
(ViN= 0 V to Vcc) 

Ili 

-80 


80 

pA 

OUTPUT LEAKAGE CURRENT 
(CS=ViH, VouT=0V to Vcc) 

IlO 

-50 


50 

■ 

pA 

STANDBY POWER SUPPLY CURRENT 

CMOS level 

ISBl 



120 

mA 

TTL level 

ISB2 



240 

mA 

ACTIVE POWER SUPPLY CURRENT 

(CS=ViL, Ioux=OmA) 

MB85403A-40 

icc 



960 

mA 

MB85403A-50 



800 

PEAK POWER ON SUPPLY CURRENT 

(GS=Lower of Vccj or Vjjj) 

ipo 

' ''' 


240 

mA 

Input High Level 

ViH 

2.2 


6.0 

m 

Input Low Level 

ViL 

-0.5 


0.8 

m 

OUTPUT HIGH LEVEL (IoH=“4mA) 

VOH 

2.4 



V 

OUTPUT LOW LEVEL (ioL=i6mA) 




A A 

\J • T 

\7 


Note: “3.0V min. for pulse width less than 20ns. 


Fig, 3 - AC TEST CONDITIONS 


• Input Pulse Levels 

• Input Rise and Fall Times 

• Timing Reference Levels 

• Output Load : 

+2V 


DqutCQ)^ 


I' 


Rl 

Cl 


7777 


: 0.6V to 2.4V 
: 5ns 

: Vil/Vol=0.8V, Vih/Voh=2.2V 



Rl 

Cl 

Load I 

loon 

30pF 

Load II 

loon 

5pF 













































FUJITSU MB85403A-40 
mwmm MB85403A-50 


AC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted.) 

READ CYCLE 


Parameter 


Symbol 


MB85403A-40 
Min I Max 


MB85403A-50 
Min I Max 



READ CYCLE TIMING DIAGRAM 



Note: *1 WE is high during Read cycle. _ 

*2 Device is continuously selected, CS=V];l. ___ 

*3 Address valid prior to or coincident with CS transition low. 

*4 Transition is measured at the point of ±500mV from steady state voltage 
*5 This parameter is specified with Load II in Fig. 3. 























FUJITSU 


MB85403A-40 


MB85403A-50 


AC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted.) 

WRITE CYCLE *1 


Parameter 


Write Cycle Time 


Address Valid to End of Write 

CS to End of Write _ ' 

Data Valid to End of Write 

Data Hold Time ___ 

Write Pulse Width __ 

Address Setup Time 


Write Recovery Time 


Output Low~Z from WE 


Symbol 



WRITE CYCLE TIMING DIAGRAM 



Note: *1 If CS goes high simultaneously with WE high, the output remains in high 


impedance state. 

*2 All write cycle are determined from last address transition to the first 
address transition of the next address. 

*3 Transition is measured at the point of ±500mV from steady state voltage. 
*4 This parameter is specified with Load II in Fig. 3. 
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FUJITSU MB85403A-40 
mmm MB85403A-50 

AC CHARACTERISTICS (continued) 

(At reconmended operating conditions unless otherwise noted.) 

WRITE CYCLE TIMING DIAGRAM 


WRITE CYCLE: CS CONTROLLED 



Undefined Don't care 


Note: *1 CS or WE must be high during address transitions. 

*2 All write cycle are determined from last address transition to the first 
address transition of the next address. 
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FUJITSU MB85403A-40 
Wmm MB85403A-50 
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64K X 8 CMOS SRAM MODULE 


MB85410-30 

MB85'fl0-40 


TS250-B88Y 
Nov. 1988 


CMOS 65,536 Words x 8-Bit HIGJH SPEED 
STATIC RANDOM ACCESS MEMORY MODULE 

The Fujitsu MB85410 is a fully decoded, CMOS static 
random access memory module consists of eight MB81C71A 
devices mounted on a oO-pin plastic board. 

Organized as eight 64K x 1 devices, the MB85410 is 
optimized for those applications requiring high speed, 
high performance, large memory storage, and high 
density. 

• Organized as 65,536 x 8“bit Words 

• Memory : MB81C71A, 8 pcs 

• Access Time : 30 ns max (MB85410-30) 

40 ns max (MB85410-40) 

• Low Power Dissipation 

Standby: 440 mW max (CMOS level) 

880 mW max (TTL level) 

Active : 3200 mW max 

• Single +5V Power Supply, ±10% Tolerance 

• Automatic Power Down 

• Dual Chip Select (x8 or x4 organization) 

• TTL Compatible Input/Output Pins 

• 3-State Output 

• Decoupling Capacitor : .22pF, 8 pcs 

• 60-Pin Plastic(FR-4) ZIP 


ABSOLUTE MAXIMUM RATING (see note.) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage 

ViN 

-3.5 to +7.0 

V 

Output Voltage 

VoUT 

-0.5 to +7.0 

V 

Short Circuit 
Output Current 

Iqut 

±50 

mA 

Power Dissipation 

Pd 

8.0 

W 

Temperature 
under Bias 

■PfilAS 

-10 to +85 

“c 

Storage 

Temperature 

Tstg 

-45 to +125 

®C 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods rnay affect device reliability. 



PIN ASSIGNMENT 

TOP VIEW 


PDO(GND) 

2C 

NC 

4C 

VCC 

6C 

DO 

8C 

QO 

IOC 

AO 

12 C 

A2 

14 C 

A4 

16 C 

A6 

18 C 

VSS 

20 C 

D2 

22 C 

22 

24C 

WE 

26C 

NC 

28C 


3o: 

NC 

32 C 

NC 

34 C 

VCC 

36C 

D4 

38C 

Q4 

40 C 

AS 

42 C 

AlO 

44C 

A12 

46 C 

A14 

48 C 

NC 

50C 

D6 

52 C 

Q6 

54 C 

NC 

56 C 

NC 

58 C 

VSS 

60C 


D1 

VSS 

33 

PDl{OPEN) 

35 

NC 

37 

D1 

39 

Ql 

311 

NC 

>13 

A1 

315 

A3 

317 

A5 

319 

A7 

321 

D3 

3 23 

Q3 

325 

VCC 

327 

NC 

3 29 

NC 

331 

CS2 

3 33 

NC 

335 

NC 

337 

D5 

3 39 

Q5 

3 41 

VSS 

3 43 

A9 

3 45 

All 

3 47 

A13 

3 49 

A15 

3 51 

D7 

3 53 

Q7 

3 55 

VCC 

3 57 

NC 

3 59 

NC 


This device contains circuitry to protect the 
inputs against damage due to'high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken ■ to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU MB85410-30 


Fig. 1 - BLOCK DIAGRAM 


ADD. 
_Chip 0 
CS 
WE 


Dino dquto 



ADD. 
__Ghip 2 
CS 
WE 


DiN2 DoUT2 


ADD. 
_Chlp 3 
CS 
WE 


ADD. 
__Chip 4 
CS 
WE 


DiN4 JJ0UT4 


ADD. 
jChip 5 
CS 
WE 


ADD. 
^hip 6 
CS 
WE 


OlN6 I^OUT6 


ADD. 
_^hip 7 
CS 
WE 


^INl ®OUTl 


®IN3 ®OUT3 


®IN5 ^OUTS 


Oin7 I^0UT7 


Fig. 2 - BLOCK DIAGRAM for EACH MEMORY 


CELl^ 
ARRAY 
128 ROWS 
512 COLUMNS 


COLUMN I/O CIRCUITS 


COLUMN SELECT 


A 3 A 4 Ag Ag A 7 Ag A 10 A,, A,! 
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FUJITSU MB85410-30 
mmm MB85410-40 


CAPACITANCE (Ta=25®c, f=iMHz) 


Parameter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance, ADDRESS and WE 

CiNl 


80 

pF 

t _ ___ 

Input Capacitance, CS^ and CS2 

ClN2 


40 

pF 

Input Capacitance, Djj^ 

ClN3 


10 

pF 

Output Capacitance, Dqut 

Coot 


10 

pF 




FUNCTIONAL TRUTH TABLE 


MODE 


CSi 

CS 2 

QE 

INPUT 

OUTPUT 

PCMER 

STANDBY 


ViH 

ViH 


HIGH-Z 

HIGH-Z 

STANDBY 

WRITE 

VALID 

ViL 

ViL 

ViL 

Din 

HIGH-Z 

ACTIVE 

READ 

VALID 

ViL 

ViL 

ViH 

HIGH-Z 

Dour 

ACTIVE 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Supply Voltage 

GND 


0 


mm 

Operating Temperature Range 

Ta 

0 

25 

70 

®C 
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FUJITSU MB85410-30 

liliillllili MB85410-40 


DC CHARACTERISTICS 

(Recommended operating Conditions unless otherwise noted) 


Parameter (conditions) 

Symbol 

INPUT LEAKAGE CURRENT 
(ViN=0V to Vcc) 

ILI 

OUTPUT LEAKAGE CURRENT 
(CS=ViH. VouT=OV to Vcc) 

IlO 

STANDBY POWER SUPPLY CURRENT 

CMOS level 

ISBl 

TTL level 

ISB2 

ACTIVE POWER SUPPLY CURRENT 

(CS-ViL, IotiT==0mA) 

icc 

PEAK POWER ON SUPPLY CURRENT 
(CS=Lower of Vqqv or Vjh) 

ipo 

Input High Level 

ViH 

Input Low Level 

ViL 

OUTPUT HIGH LEVEL (lQH=-4mA) 

Vqh 

OUTPUT LOW LEVEL (IoL=16mA) 

Vql 
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FUJITSU MB85410-30 

llllilllllilllllllllllllllll MB85410-40 


AC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted.) 

READ CYCLE 


Parameter 


Symbol 


MB85410-30 


MB85410-40 





CS to Out 


Power llD from CS 


Power Down from CS 


READ CYCLE TIMING DIAGRAM 


READ CYCLE: ADDRESS CONTROLLED 



READ CYCLE: CS CONTROLLED 



Note: *1 Device is continuously selected, CS=Vjj^. _ 

*2 Address valid prior to or coincident with CS transition low. 

*3 Transition is measured at the point of ±500mV from steady state voltage 
*4 This parameter is specified with Load II in Fig. 3. 
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wmm 

FUJITSU 



MB85410-30 

MB85410-40 


AC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted.) 

WRITE CYCLE 


Parameter 

Write Cycle Time 

Address Valid to End of Write 



MB85410-40 
Min I Max 


Unit 


40 


ns 


35 




CS to End of Write 
Data Hold Time 

Write Pulse Width _ 

Data Valid to End of Write 

Address Setup Time 




'ime 




WRITE CYCLE TIMING DIAGRAM 



Note: *1 If CS goes high simultaneously with WE high, the output remains in high 


impedance state. 

*2 All write cycle are determined from last address transition to the first 
address transition of the next address. 

*3 Transition is measured at the point of ±500mV from steady state voltage. 
*4 This parameter is specified with Load II in Fig. 3. 
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FUJITSU MB85410-30 
mum MB85410-40 


AC CHARACTERISTICS (Continued) 

(At recommended operating conditions unless otherwise noted.) 


WRITE CYCLE TIMING DIAGRAM 














FUJITSU MB85410-30 

lillllilliilllli MB85410-40 


PACKAGE DIMENSIONS 

(Suffix: PJPZ) 


60-LEAD PLASTIC MODULE 

(Case No. ; MZP-60P-P02) 


INDEX 

C .050(1.27) REF. 


.435(1 1.05) REF. 


3.450±.010 

(87.63±0.25) 


.350(8.89) MAX, 



.500(12.70) MAX. 


.040(1.02)TYP. 


.150 ±020 
(3.81 ±0.50) 


.050±.010 
(1.27 ±0.25) 


.100±.010 

(2.54 ±0.25) 


1.450(36.83) REF. 


.050+.012 
-.010 
(1.27 + 0.30 
-0.25) 

.250(6.35) REF. 


.018+ .007 
-.003 
(0.45+0.18 

m o -0.08) 


3.150(80.01) REF. 


.134+.016 
-.014 
(3.40+0.41 
-0.36) 
010+.004 
-.002 
(0.25+0.10 
-0.05) 

.100±.012 

(2.54±0.30) 


.050(1.27) REF. 


©1988 FUIITSU LIMITED M6000BS-2C 


NOTES 

1. Dimension in inches and 
(millimeters). 

2. Pin No. 1; Back .side 
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FUJITSU 


16K X 32 CMOS SRAM MODULE 


MB85414-30 

MB85414-40 


TS260-A88Y 
Nov. 1988 


CMOS 16^384 Words x 32-Bit HIGH SPEED 
STATIC RANDOM ACCESS MEMORY MODULE 

The Fujitsu MB85414 is a fully decoded, CMOS static 
random access memory module consists of nine MB81C75A 
devices mounted on a 64-pin plastic board. 

Organized as eight 16K x 4 devices, the MB85414 is 
optimized for those applications requiring high speed, 
high performance, wide word width, and high density. 


• Organized as 16,384 x 32-bit Words 

• Optional organization as 32,768 x 16-bit 

• Memory : MB81C75A, 8 pcs 

• Access Time : 30 ns max (MB85414-30) 

40 ns max (MB85414-40y 

• Low Power Dissipation 

Standby: 440 mW max (CMOS level) 
880 mW max (TTL level) 
Active : 3520 mW max 

• Single +5V Power Supply, ±10% Tolerance 

• Automatic Power Down 

• TTL Compatible Input/Output Pins 

• 3-State Output 

• Decoupling Capacitor : .22iiF, 8 pcs 

• 64-Pin Plastic(FR-4) ZIP 


ABSOLUTE MAXIMUM RATING (see note.) 


Rating 

Symbol 

-^^- 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage 

ViN 

—3.5 to +7.0 

V 

Output Voltage 

Vqut 

-0.5 to +7.0 

V 

Short Circuit 
Output Current 

loUT 

±50 

mA 

Power Dissipation 

Pd 

8.0 

W 

Temperature 
under Bias 

TbiaS 

-10 to +85 

i 

H 

Storage 

Temperature 

Tstg 

-45 to +125 

“c 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


PLASTIC PACKAGE 
MZP-64P-P01 


PIN ASSIGNMENT 

TOP VIEW 


)0(GND) 

2 c 

DQO 

4c 

DQl 

6c 

DQ2 

8C 

DQ3 

10 c 

VCC 

12 c 

A6 

14 c 

AlO 

16 c 

A3 

18 c 

DQ8 

20 c 

DQ9 

22 c 

DQIO 

24 c 

DQll 

26 c 

WE 

28 c 

NC 

30 Z 

CSl 

32 Z 

CS3 

34 C 

NC 

36 C 

VSS 

38 Z 

DQ16 

40 Z 

DQl 7 

42 C 

DQ18 

44 C 

DQ19 

46 Z 

A1 

48 Z 

A9 

50 C 

AO 

52 C 

A12 

54 Z 

DQ24 

56 C 

DQ25 

58 C 

DQ26 

60 C 

DQ27 

62 C 

VSS 

64 Z 


D 1 

VSS 

1 3 

PDl(OPEN) 

3 5 

DQ4 

3 7 

DQ5 

3 9 

DQ6 

3 11 

DQ7 

3 13 

A7 

3 15 

A5 

3 17 

All 

3 19 

DQ12 

3 21 

DQ13 

3 23 

DQI4 

3 25 

DQ15 

3 27 

VSS 

3 29 

NC 

3 31 

CS2 

3 33 

CS4 

3 35 

NC 

3 37 

OE 

3 39 

DQ20 

3 41 

DQ21 

3 43 

DQ22 

3 45 

DQ23 

3 47 

A2 

3 49 

A4 

3 51 

A13 

3 53 

VCC 

3 55 

A8 

3 57 

DQ28 

3 59 

DQ29 

3 61 

DQ30 

3 63 

DQ31 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
murti rated voltages to this high impedance 


circuit. 
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FUJITSU MB85414-30 
mmm MB85414-40 


CAPACITANCE (Ta=25°c, f=iMHz) 


Parameter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance, ADDRESS 

CiNl 


80 

pF 

Input Capacitance, CS 

ClN2 


30 

pF 

Input Capacitance, WE and OE 

ClN3 


80 

pF 

Input Capacitance, I/O 

Cl/0 


12 

pF 



FUNCTIONAL TRUTH TABLE 


MODE 

ADDRESS 

C5 

OE 


I/O 

POWER 

||||^2QQ||[^ 

X 

ViH 

X 

X 

HIGH-Z 

STANDBY 


VALID 

ViL 

ViH 

ViH 


ACTIVE 

WRITE 

VALID 

ViL 

ViL 

X 

nmoiii 

ACTIVE 

READ 

VALID 

ViL 

ViH 

ViL 

Dour 

ACTIVE 


X can be either Vjjj or Vj];^. 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Supply Voltage 


4.5 

5.0 

5.5 

V 

Supply Voltage 



0 


V 

Operating Temperature Range 

Ta 

0 

25 

70 

“c 































































FUJITSU MB85414-30 
mum MB85414-40 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter (conditions) 

Symbol 

~ Value 

Unit 

Min 

Typ 

Max 

INPUT LEAKAGE CURRENT 
(ViN=0V to Vcc) 

Ili 

-80 


80 

pA 

OUTPUT LEAKAGE CURRENT 

(CS=Viji, VouT=0V to Vqq) 

IlO 

-10 

,, 

10 

im 

STANDBY POWER SUPPLY CURRENT 

CMOS level 

ISBl 



80 


TTL level 

ISB2 



160 

mA 

ACTIVE POWER SUPPLY CURRENT 

(CS=Vi];^, IouT=0mA) 

icci 



480 

mA 

OPERATING SUPPLY CURRENT 
(Cyc1e=Min., Iout”D™A) 

ICC2 



640 

mA 

Input High Level 

ViH 

2.2 


IgU 

V 

Input Low Level 

ViL 

Ql 


HQmii 

V 

OUTPUT HIGH LEVEL ( IoH=“4mA) 

Vqh 




V 

OUTPUT LOW LEVEL (IoL=8mA) 

VoL 



0.4 

V 


Note: -2.0V min. for pulse width less ,than 20ns. 


Fig. 3 - AC TEST CONDITIONS 
•Input Pulse Levels : OV to 3V 

• Input Rise and Fall Times : 5ns (Transient between 0.8V and 2.2V) 

• Timing Reference Levels : 1.5V (Input and Output) 

• Output Load : 



(Including Scope and 
Jig Capacitance) 



Cl 

Load I 

30pF 

Load II 

5pF 













































FUJITSU MB85414-30 

lllllllililllillllllllllil MB85414-40 


AC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted.) 
READ CYCLE 


Parameter 
Read Cycle Time 


Address Access Time 


Symbol 


MB85414-30 


MB85414-40 


TO I 30 “ 





































FUJITSU MB85414-30 
MB85414-40 


AC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted.) 

WRITE CYCLE 


Parameter 

Symbol 

MB85414-30 

MB85414-40 

Unit 

Min 

Max 


Max 

Write Cycle Time *z 


• 30 


40 


ns 

Address Valid to End of Write 


25 


35 


ns 

CS to End of Write 


25 


35 


ns 

Data Hold Time 


2 


2 


ns 

Write Pulse Width 

■Kim 

20 


30 


ns 

Data Valid to End of Write 

■mm 

15 


20 


ns 

Address Setup Time 

^AS 

0 


0 


ns 

Write Recovery Time 


2 


2 


ns 

Output High-Z from WE 





15 

ns 

Output Low-Z from WE 


0 

20 

0 


ns 


WRITE CYCLE TIMING DIAGRAM 



Undefined |1 Don't Care 


Note: *1 If CS goes high simultaneously with WE high, the output remains in high 
impedance state. 

*2 All write cycle are determined from last address transition to the first 
address transition of the next address. 

*3 Transition is measured at the point of ±500mV from steady state voltage. 
^^4 This parameter is specified with Load II in Fig. 3. 
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FUJITSU MB85414-30 

lllilllllilllllllllllllllll MB85414-40 

AC CHARACTERISTICS (Continued) 

(At recommended operating conditions unless otherwise noted.) 
WRITE CYCLE TIMING DIAGRAM 


WRITE CYCLE H: CS CONTROLLED 











MB85414-30 

MB85414-40 


PACKAGE DIMENSIONS 

(Suffix: PJPZ) 


64-LEAD PLASTIC MODULE 

(Case No. : MZP-64P-P01) 


INDEX 

C .050(1.27) REF. 


.435(11.05) REF. 


.040(1.02)TYP. 


.150±.020 
(3.81 ±0.50) 


3.650±.010 
(92.71 ±0.25) 


o“i r.“‘o“ii .o"| 

9^ I [Q II [o I |o I 


■050 ±.010 
(1.27 ±0.25) 

.100±.010 

(2.54±0.25) 

1.550(39.37) REF. 


.050+.012 
-.010 
(1.27 + 0.30 
-0.25) 
.250(6.35) REF. 


.018+ .007 
-.003 
(0.45 + 0.18 
-0.08) 


3.350(85.09) REF. 


.350(8.89) MAX. 


.500(12.70) MAX. 


.134+.016 

-.014 

(3.40+0.41 

-0.36) 

.010+.004 
-.002 
(0.25+0.10 
-0.05) 

.100±.012 

(2.54±0.30) 


.050(1.2/) REF. 


©1988 FUJITSU LIMITED M64006S-2C 


NOTES 

1. Dimension in inches and 
(millimeters). 

2. Pin No. 1; Back side. 
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FUJI 


S 


256K X 8 CMOS SRAM MODULE 


MB85420-40 

MB85420-50 


TS251-B88Y 
Nov. 1988 


CMOS 262,144 Words x 8-Bit HIGH SPEED 
STATIC RANDOM ACCESS MEMORY MODULE 

The Fujitsu MB85420 is a fully decoded, CMOS static 
random access memory module consists of eight MB81C81A 
devices mounted on a 60-pln plastic board. 

Organized as eight 256K x 1 devices, the MB85420 is 
optimized for those applications requiring high speed, 
high performance, large memory storage, and high 
density. 

• Organized as 262,144 x 8-bit Words 

• Memory : MB81C81A, 8 pcs 

• Access Time : 40 ns max (MB85420-40) 

50 ns max (MB85420-50) 

• Low Power Dissipation 

Standby: 660 mW max (CMOS level) 

1320 mW max (TTL level) 

Active : 5280 mW max (MB85420-40) 

4400 mW max (MB85420-50) 

• Single +5V Power Supply, ±10% Tolerance 

• Automatic Power Down 

• Dual Chip Select (x8 or x4 organization) 

• TTL Compatible Input/Output Pins 

• 3-State Output 

• Decoupling Capacitor : .22 ijF, 8pcs 

• 60-Pin Plastic(FR-4) ZIP 

• Upgrade version of MB85410 


ABSOLUTE MAXIMUM RATING (See nots.) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

B 

Input Voltage 

ViN 

-3.5 to +7.0 

V 

Output Voltage 

Vqut 

-0.5 to +7.0 

V 

Short Circuit 
Output Current 

loUT 

±20 

mA 

Power Dissipation 

Pd 

8.0 

W 

Temperature 
under Bias 

TbIAS 

-10 to +85 

^^C 

Storage 

Temperature 

Tstg 

-45 to +125 

H 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



PIN ASSIGNMENT 

TOP VIEW 


PD0{OPEN) 2C 
NC 4C 
VCC 6C 
DO 8C 
QO IOC 
A 12C 
A 14 C 

A 16C 
A 18C 
VSS 20C 
D2 22 C 

Q2 24 C 

WE 26C 
A 28C 
CSl 30C 


NC 32 C 

NC 34 C 

VCC 36 C 

D4 38C 

04 40 C 

A 42C 

A 44C 

A 46C 

A 48£ 

NC 50 C 

D6 52 C 

Q6 54 c 

NC 56 C 

NC 58 c 

VSS 60c 


D 1 

VSS 

3 3 

PDl(GND) 

D 5 

NC 

3 7 

D1 

39 

Ql 

3 11 

NC 

3 13 

A 

3 15 

A 

3 17 

A 

3 19 

A 

3 21 

D3 

3 23 

Q3 

3 25 

VCC 

3 27 

A 

3 29 

NC 

3 31 

CS2 

3 33 

NC 

3 35 

NC 

3 37 

D5 

3 39 

Q5 

3 41 

VSS 

3 43 

A 

3 45 

A 

3 47 

A 

3 49 

A 

3 51 

D7 

3 53 

Q7 

3 55 

VCC 

3 57 

NC 

3 59 

NC 


This device contains circuitry to protect the 
inputs against damage due to*high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - BLOCK DIAGRAM 



DiN3 DouT3 ^^IN5 DqutS ^m7 I^OUT7 

- BLOCK DIAGRAM for EACH MEMORY 

















FUJITSU MB85420-40 
MB85420-50 


CAPACITANCE (Ta=25“c, f=iMHz) 


Parameter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance, ADDRESS and WE 

CiNl 


70 

pF 

Input Capacitance, CS^ and CS2 

ClN2 


45 

pF 

Input Capacitance, Djj,^ 

ClN3 


9 

pF 

Output Capacitance, Dqux 

Cqut 


12 

pF 


FUNCTIONAL TRUTH TABLE 


MODE 

ADDRESS 

CSi 

C52 

W. 

INPUT 

OUTPUT 

POWER 

STANDBY 

DON'T CARE 

ViH 

ViH 

DON'T CARE 

HIGH-Z 

HIGH-Z 

STANDBY 

WRITE 

VALID 

ViL 

ViL 

VlL 

Din 

HIGH-Z 

ACTIVE 

READ 

VALID 

ViL 

VlL 

ViH 

HIGH-Z 

Dour 

ACTIVE 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Value 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Supply Voltage 

GND 


0 


■■ 

Operating Temperature Range 

Ta 

0 

25 

70 
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FUJITSU MB8542(M0 
mmU HB85420-50 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter (conditions) 

Symbol 

Value1 

Unit 

Min 

Typ 

Max 

INPUT LEAKAGE CURRENT 
(ViN=0V to Vcc) 

ILI 

-80 


80 

pA 

OUTPUT LEAKAGE CURRENT 

(CS=Vin, VouT^OV to Vcc) 

IQIIIIIIII 

-50 


50 

pA 

STANDBY POWER SUPPLY CURRENT 

CMOS level 




120 

mA 

TTL level 

ISB2 



240 

mA 

ACTIVE POWER SUPPLY CURRENT 

(CS-VjL, louT-OmA) 

MB85420-40 

Igc 



960 

mA 

MB85420-50 



800 

fflA 

PEAK POWER ON SUPPLY CURRENT 
(CS=Lower of Vcc> 

ipo 



240 

mA 

Input High Level 

ViH 


.i 

6.0 

D 

Input Low Level 

Vlt 

-0.5 


0.8 


OUTPUT HIGH LEVEL (IoH=-4mA) 

VOH 

2.4 




OUTPUT LOW LEVEL ( IoL=16mA) 

VoL 



0.4 

V 


Note: -3.0V min. for pulse width less than 20ns. 


Fig. 3 - AC TEST CONDITIONS 

• Input Pulse Levels : 0.6V to Z.4V 

• Input Rise and Fall Times : 5ns 

• Timing Reference Levels ; Vil/Vql^'O.8V, Vih/Voh“2.2V 

• Output Load : 

+2V 





Cl 

Oout(Q) ^ 1 





Load I 

loon 

30pF 

-r ^L 




I 

Load II 

loon 

5pF 



















































FUJITSU MB85420-40 
mWm MB85420-50 


AC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted.) 
READ CYCLE 



READ CYCLE TIMING DIAGRAM 




Note: *1 Device is continuously selected, CS=Vj];^. _ 

*2 Address valid prior to or coincident with CS transition low. 

*3 Transition is measured at the point of +500mV from steady state voltage 
*4 This parameter is specified with Load II in Fig. 3. 
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wmm 


MB85420-40 

MB85420-50 


AC CHARACTERISTICS 

(At recommended operating conditions unless otherwise noted.) 

WRITE CYCLE 


Parameter 

Symbol 

MB85420-40 

MB85420-50 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time ** 

■sm 

40 


50 


ns 

Address Valid to End of Write 


35 


45 



CS to End of Write 


35 


45 


HiSi 

Data Valid to End of Write 

HiHi 



25 


ns 

Data Hold Time 

Km 

0 


0 


ns 

Write Pulse Width 

Ksm 

30 


35 


ns 

Address Setup Time 


5 


5 


ns 

KW 

0 


0 


ns 

Write Recovery Time 

KS^H 

5 


5 


ns 

Output High-Z from WE *’*“ 


0 

20 

0 

25 

ns 


iKm 

0 


0 

i 

ns 



Note: *1 

*2 

*3 

*4 


If CS goes high simultaneously with WE high, the output remains in high 
impedance state. 

All write cycle are determined from last address transition to the first 
address transition of the next address. 

Transition is measured at the point of ±500mV from steady state voltage. 
This parameter is specified with Load II in Fig. 3. 











































FUJITSU MB85420-40 
IHm l«8542IW0 


AC CHARACTERISTICS (continiad) 

(At recommended operating conditions \mless otherwise noted.) 

WRITE CYCLE TIMING DIAGRAM _ 

WRITE CYCLE: ^ CONTROLLED 



K3 Undefined Don't care 
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FUJITSU MB85420-40 
MB85420-50 


PACKAGE DIMENSIONS 

(Suffix: PJPZ) 


60-LEAD PLASTIC MODULE 

(Case No. : MZP-60P-P02) 


INDEX 

C .050(1.27y REF. 


.435(11.05) REF. 


.040(1.02)TYP. 


.150 ±.020 
(3.81 ±0.50) 


3.450±.010 

(87.63±0.25) 


.350(8.89) MAX, 




.050±.010 

(1.27±0.25) 

.100±.0l6 
(2.54 ±0.25) 
1.450(36.83) REF. 


.050+.012 
-.010 
’ (1.27+0.30 
-0.25) 

.250(6.35) REF, 


.018+ .007 
-.003 
(0.45+0.18 

OV9 -0.08) 


3.150(80.01) REF. 


050(1.27) REF. 


(01988 FUliTSU LIMITED M60006S-2C 



.500(12.70) MAX. 


.134+.016 
-.014 
(3.40+0.41 
-0.36) 
.010+.004 
-.002 
(0.25 + 0.10 
-0.05) 

. 100±.012 
(2.54 ±0.30) 


NOTES 

1. Dimension in inches and 
(millimeters). 

2. Pin No. 1: Back side 








Section 5 



High-Speed 
CMOS SRAMs 


Maximum 




Access 


Package 

Sealing 

Page 

Device 

Time (ns) 

Capacity 

Opticns 

Method 

5-3 

MB81C67-35 

35 

16384 bits 

20-pln Ceramic DIP 

CERDIP 


MB81C67-45 

45 

(16384WX 1b) 

20-pad Ceramic LCC 

Frit Glass 


MB81C67-55 

55 


20-pin Plastic DIP 

Plastic 

5-15 

MB81C68A-25 

25 

16384 bits 

20-pln Ceramic DIP 

CERDIP 


MB81C68A-30 

30 

(4096W X 4b) 

20-pln Plastic DIP 

Plastic 


MB81C68A-35 

35 


20-pln Plastic ZIP 

Plastic 

5-27 

MB81C69A-25 

35 

16384 bits 

20-pln Ceramic DIP 

CERDIP 


MB81C69A-30 

45 

(4096W X 4b) 

20-pin Plastic DIP 

Plastic 


MB81C69A-35 

55 




5-39 

MB81C71-45 

45 

65536 bits 

22-pin Ceramic DIP 

Metal 


MB81C71-55 

55 

(65536W X 1b) 

22-pad Ceramic LCC 

Metal 





22-pin Plastic DIP 

Plastic 

5-49 

MB81C71A-25 

25 

65536 bits 

22-pln Plastic DIP 

Plastic 


MB81C71A-35 

35 

(65536W X 1b) 

24-pad Plastic LCC 

Plastic 

5-61 

MB81C74-25 

25 

65536 bits 

22-pin Plastic DIP 

Plastic 


MB81C74-35 

35 

(16384W X 4b) 

22-pad Ceramic LCC 

Metal 

5-71 

MB81C75-25 

25 

65536 bits 

24-pln Plastic DIP 

Plastic 


MB81C75-35 

35 

(16384wx4b) 

24-pad Plastic LCC 

Plastic 

5-83 

MB81C78A-35 

35 

65536 bits 

28-pln Plastic DIP 

Plastic 


MB81C78A-45 

45 

(8192W X 8b) 

28-pln Plastic FPT 

Plastic 





32-pad Ceramic LCC 

Metal 

5-97 

MB81C79A-35 

35 

73728 bits 

28-pin Plastic DIP 

Plastic 


MB81C79A-45 

45 

(8192W X 9b) 

28-pln Plastic FPT 

Plastic 





32-pad Ceramic LCC 

Metal 

5-111 

MB82B79-15 

15 

73728 bits 

32-pin Plastic DIP 

Plastic 


MB82B79-20 

20 

(8192WX 9b) 

32-pln Plastic FPT 

Plastic 

5-121 

MB81C81A-35 

35 

262144 bits 

24-pln Plastic DIP 

Plastic 


MB81C81A-45 

45 

(262144W X 1b) 

24-pln Ceramic DIP 

Metal 





24-pad Ceramic LCC 

Metal 





24-pad Plastic LCC 

Plastic 

5-133 

MB81C84A-35 

35 

262144 bits 

24-pln Plastic DIP 

Plastic 


MB81C84A-45 

45 

(65536W X 4b) 

24-pad Plastic LCC 

Plastic 

5-141 

MB81C86-55 

55 

262144 bits 

28-pln Ceramic DIP 

Metal 


MB81C86-70 

70 

(65536W X 4b) 

32-pad Ceramic LCC 

Metal 

5-149 

MB8289-25 

25 

262144 bits 

32-pln Plastic DIP 

Plastic 


MB8289-35 

35 

(32768W X 9b) 

32-pin Plastic FPT 

Plastic 
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FUJITSU 


CMOS 16384-BIT 
STATIC RANDOM 
ACCESS MEMORY 


MB 81C67-35 
MB 81C67.45 
MB 81C67-55 


March 1986 
Edition 2.0 


16,384 WORDS x1 BIT HIGH SPEED 
CMOS STATIC RANDOM ACCESS MEMORY 


The Fujitsu MB81C67 is 16,384 words x 1 bit static random access memory 
fabricated with a CMOS silicon gate process. All pins are TTLcompatible and 
a single 5 volts power supply is required. 

For ease of use, chip select (CS) permits the selection of an individual package 
when outputs are OR-tied, and automatically power down the MB 81C67. All 
devices offer the advantages of low power dissipation, low cost, and high per¬ 
formance. 


• Organization: 16,384 words x 1 bit 

• Static operation: No clocks or refresh required 

• Fast access time: 35 ns max. (MB 81C67-35) 

45 ns max. (MB81C6745) 

55 ns max. (MB 81C67-55) 

• Single+5 V supply, ±10% tolerance 

• Separate data input and output 

• TTL compatible inputs and output 

• Three-state output with OR-tie capability 

• Chip select for simplified memory expansion, automatic power down 

• All inputs and output have protection against static charge 

• Standard 20-pin DIP package (Suffix: CZ, Suffix: P) 

• Standard 20-pad Leadless Chip Carrier (Suffix: TV) 

• Pin compatible with Fujitsu MB 8167A 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

< 

o 

o 

-0.5 to +7.0 

V 

Input Voltage on any pin 
with respect to GND 

V,N 

-3.5 to +7.0 

V 

Output Voltage on any pin 
with respect to GND 

VoUT 

-0.5 to +7.0 

V 

Output Current 

'out 

±50 

mA 

Power Dissipation 

Pd 

1.2 

W 

Temperature under Bias 

Tbias 

-10 to +85 

°C 

Storage 

Temperature 

Ceramic 

Tstg 

-65 to +150 

°C 

Plastic 

-45 to+125 



CERAMIC PACKAGE 
CERDIP 
DIP-20C-C03 



CERAMIC PACKAGE 
LCC-20C-F01 

PLASTIC PACKAGE 
DIP-20P-M01 


PIN ASSIGNMENT 



Vcc 

Ai Aq I Ai3 

i.2j i|2qii9j 's 



OoutLSJ [.i^JA? 


K raTioTi'iT^! r 

We I mDin 
GNO 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 


5-3 








































MB 81C67-35 lllllllllllllllllllllllllllllllllllllllllllllll 

MB 81C67-45 FUJITSU 
MB 81C67-55 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

V,L 

-3.0^ 


0.8 

V 

Input High Voltage 

V,H 

2.2 


6.0 

V 

Ambient Temperature 

Ta 

0 


70 

°C 


*-3.0V Min. for pulse width less than 20ns. (V|l Min = -1.0 V at DC level) 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage 

Current 

V,N = 0 Vto Vcc 

•li 

-2.0 


2.0 

juA 

Output Leakage 
Current 

^ = V,H. 

Vqut “ 0 V to Vcc 

1 LO 

-2.0 


2.0 

juA 

Active Supply 

Current 

CS “ V||_, louT ~ 0 mA 

V|N V|i_ or V|H 

•cci 


25 

40 

mA 

Operating Supply 
Current 

CS ” V)L, Iqut ~ 0 mA 

Cycle = Min, C|_ = 0 pF 

ICC2 


35 

60 

mA 

Standby Supply 
Current 

CS> Vcc-0.2 V 

Vifvj ^ Vcc -0.2 V or 

V|N <0.2 V 

•SBI 


2 

15 

mA 

Standby Supply 
Current 

I 

> 

II 

ICO 

Icj 

■ 

•SB2 


10 

25 

mA 

Output Low 

Voltage 

Iql — 10 mA 

VoL 



0.4 

V 

Output High 

Voltage 

Iqh - 

Vqh 

2.4 



V 




























MB 81C67-35 
FUJITSU mb 81C67-45 

IIIIIIIIIM^^^^^^ MB 81C67-55 



AC TEST CONDITIONS 


Input Pulse Levels: 


0.6 V to 2.4 V 

Input Pulse Rise And Fall Times: 


5 ns 

Timing Measurement Reference Levels: 


Input :1.5V 




Output: 1.5 V 

Output Load : Fig. 2 



Load 1 

Load II 

2 V 

2 V 

< 

< 

JiQQ n 

< 

< 

< 

^ . 

Jioon 


Dqut 


f^OUT 


Z 30 pF (Including Scope 

z 

Z 5 pF (Including Scope 


and jig capacitance) 


and jig capacitance) 



(For tHZ'^LZ'^WZ 3nd tQw) 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 
READ CYCLE*! 


Parameter 

Symbol 

MB81C67-35 

MB81C67-45 

MB 81C67-55 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycle Time*^ 

tpc 

35 


45 


55 


ns 

Address Access Time*^ 

^AA 


35 


45 


55 

ns 

Chip Select Access Time 

I^ACS 


35 


45 


55 

ns 

Output Hold from Address Change 

toH 

5 


5 


5 


ns 

Chip Selection to Output in Low-Z*® 

tLZ 

5 i 


5 


5 


ns 

Chip Deselection to Output in High-Z *® 

tpz 

0 

25 

0 

25 

0 

30 

ns 

Chip Selection to Power Up 

tpu 

0 


0 


0 


ns 

Chip Deselection to Power Down 

tpD 


30 


40 j 


50 

ns 


Note: *1 WE is high for Read cycle. 

*2 All Read cycle are determined from the last address transition to the first address transition of the next address. 

*3 Device is continuously selected, CS = V|l- 

*4 Address valid prior to or coincident with CS transition low. 

*5 Transition is measured at the point of ±500mV from steady state voltage. 
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Note: *1 WE is high for Read cycle. 

*2 All Read cycle are determined from the last address transition to the first address transition of the next address. 
*3 Device is continuously selected, CS = V|L. 

*4 Address valid prior to or coincident with CS transition low. 

*5 Transition is measured at the point of ±500mV from steady state voltage. 


5-7 




MB 81C67.35 
FUJITSU mb 8K67-45 
MB 81C67.55 


WRITE CYCLE’1*2 


Parameter 

Symbol 

MB^1C67-35 

MB81C67-45 

MB81C67-55 

Unit 

Min 

Max 

mQimi 

Max 

muimiii 

Max 

Write Cycle Time*^ 

twc 

35 


45 


55 


ns 

Chip Selection to End of Write 

tew 

30 


35 


50 


ns 

Address Valid to End of Write 

tAW 

30 


35 


50 


ns 

Address Setup Time 

tAS 

. 0 


0 


0 


ns 

Write Pulse Width 

twp 

20 


25 


30 


ns 

Data Valid to End of Write 

tow 

20 


20 


25 


ns 

Write Recovery Time 

twR 

0 


0 


0 


ns 

Data Hold Tirhe 

toH 



0 


0 


ns 

Write Enable to Oytput in High-Z*'* 

twz 

Q 

25 

0 

25 

0 

30 

ns 

Output Active from End of Write*^ 

tow 

0 

25 

0 

25 

0 

30 

ns 


WRITE CYCLE TIMING DIAGRAM*’*^ 

WRITE CYCLE: WE CONTROLLED*^ 



Note: *1 CS or WE must be high during address transition. 

*2 If GS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Write cycle are determined from the last address transition to the first address transition of next address. 
*4 Transition Is measured at the point of ±500mV from steady state voltage. 

















































































MB 81C67.35 
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Note: *1 CH or WE must be high during address transistion. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Write cycle are determined from the last address transistion to the first address transition of next address. 
*4 Transition is measured at the point of ±500mV from steady state voltage. 
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MB'81C67^35 
FUJITSU MB 81C67-45 


TYPICAL CHARACTERISTICS CURVES 



Fig. 3-NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 



Vcc. SUPPLY VOLTAGE (V) 


Fig. 4 - NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 



4.5 5.0 5.5 


Vcc, SUPPLY VOLTAGE (V) 


Fig. 5-NORMALIZED ACCESS TIME 
vs. AMBIENT TEMPERATURE 



T^, AMBIENT TEMPERATURE (°C) 


Fig. 6 -NORMALIZED ACCESS TIME 
VS. AMBIENT TEMPERATURE 



Ta, ambient temperature (°C) 


Fig. 7-NORMALIZED POWER SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



Vcc, SUPPLY VOLTAGE (V) 


Fig. 8-NORMALIZED POWER SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



Vco SUPPLY VOLTAGE (V) 
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Fig. 9-NORMALIZED POWER SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



Ta, ambient temperature ro 


Fig. lO-NORMALIZED POWER SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



Ta, ambient temperature (°C) 


Fig. 11 -NORMALIZED POWER SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



Fig. 12 - OUTPUT VOLTAGE 
vs. OUTPUT CURRENT 


Ta = 25°C 

Vcc = 4.5V 









0 5 10 

loH. OUTPUT CURRENT (mA) 


Fig. 13 - OUTPUT VOLTAGE 
vs. OUTPUT CURRENT 



lOL. OUTPUT CURRENT (mA) 


Fig. 14-NORMALIZED POWER SUPPLY CURRENT 



1 10 100 


f, FREQUENCY (MHz) 
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H MB 81C67.35 

FUJITSU MB 81C67-45 
IIH MB 81C67.55 


Fig. 15-NORMALIZED ACCESS TIME 
vs. LOAD CAPACITANCE 



Fig. 16 - NORMALIZED ACCESS TIME 
VS. LOAD CAPACITANCE 



PACKAGE DIMENSIONS 

(Suffix: GZ) _ . __ 

20-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 



(millimeters) 

© 1986 FUJITSU LIMITED D20006S-3C 
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FUJITSU mb B1C67-45 

IIIIIIIIIIIIIIIIIH MB‘81C67-55 


PACKAGE DIMENSIONS 

(Suffix: P) 


20-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-ZOP-MOT) 


h n 1^ 1^ 




P 


(EJECTOR MARK) 


^_.953(24.2)__ 


.976(24.8) 


.250(6.35) 

.270(6.85) 





, ' .034(0.86) 

- .050(1.27)MAX .046(1.16) 

— 

i 


A f 

— 

L 

.100(2.54) 

TYP 

nf 

m 

j 


7 


.050(1.27) 

"'.062(1.57) 




.015(0.38) 

.021(0.54) .020( 

3.51) IV 



172(4.36) MAX 


.118(3.0)MIN 


©1986 FUJITSU LIMITED D20005S-1C • 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con¬ 
sequently, complete information sufficient for construction pur¬ 
poses is not necessarily given. The Information has been carefully 
checked and Is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in¬ 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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STATIC RANDOM 
ACCESS MEMORY 




FUJITSU 



4K X 4 (16,384-BIT) STATIC RANDOM ACCESS 
MEMORY WITH SUPER HIGH SPEED AND 
AUTOMATIC POWER DOWN 


MB81C68A-25 

MB81C68A-30 

MB81C68A-35 


January 1988 
Edition 2.0 


The Fujitsu MB 81C68A is 4096 words x 4 bits static random access memory 
fabricated with a CMOS silicon gate process. The memory utilizes asynchro¬ 
nous circuitry and all pins are TTL compatible and a single 5 volts power 
supply is required. 

A separate chip select (CS) pin simplifies multipackage systems design. It per¬ 
mits the selection of an individual package when outputs are OR-tied, and 
furthermore on selecting a single package by CS, the other deselected packages 
automatically power down. 

All devices offer the advantages of low power dissipation, low cost, and high 
performance. 

• Organization: 4096 words x 4 bits 

• Static operation: No clocks or timing strobe required 

• Fast access time: tAA “ ^acs “ 25 ns max. (MB 81C68A-25) 

tAA ~ ^Acs " 20 ns max. (MB 81C68A-30) 
tAA = tACS = 35 ns max. (MB 81C68A-35) 

• Low power consumption: 385 mW max. (Active) 

138 mW max. (Standby, TTL level) 

83 mW max. (Standby, CMOS level) 

• Single+5V supply ±10% tolerance 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capability 

• Chip select for simplified memory expansion, automatic power down 

• All inputs and outputs have protection against static charge 

• Standard 20-pin DIP (Suffix -P(plastic)/Suffix: -Z(cerdip)) 

• Standard 20-pad LCC (Suffix:-TV) 

• Standard 20-pin ZIP (Suffix: -PSZ) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 

V 

Input Voltage on Any Pin with 
respect to GND 

V,N 

-3.5 to +7 

V 

Output Voltage on Any I/O Pin 
with respect to GND 

VoUT 

-0.5 to +7 

V 

Output current 

Iqut 

±20 

mA 

Power dissipation 

Pd 

1.0 

W 

Temperature under Bias 

Tbias 

-10 to +85 

°C 

Storage Temperature 

CERAMIC 

Tstg 

-65 to +150 

°C 

PLASTIC 

-45 to +125 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposu'-e to absolute maximum rating conditions for extended 
periods may affect device reliability. 



CERAMIC PACKAGE 
CERDIP 
(DIP-20C-C03) 

PLASTIC PACKAGE 
(DIP-20P-M01) 



PLASTIC PACKAGE 
(ZIP-20P-M01) 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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IIIIH 

FUJITSU MB81C68A-30 

IIIIIIIIIIIIIM 



MODE 

I/O 

POWER 

NOT SELECTED 
WRITE 

READ 

HIGH-Z 

Din 

Dout 

STANDBY 

ACTIVE 

ACTIVE 


CAPACITANCE (Ta = 25°C, f = 1 MHz) 
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MB81C68A.25 
MB81C68A-30 FUJITSU 
MB81C68A.35 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

< 

o 

o 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

V,L 

-2.0* 


0.8 

V 

Input High Voltage 

V,H 

2.2 


6.0 

V 

Ambient Temperature 

Ta 

0 


70 

°C 


Note: "" -2.0V Min. for pulse width less than 20 ns. (Vu_ Min = -0.5V at DC level) 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage 

Current 

V,N=0VtoVcc 

•li 

-10 


10 

ma 

Output Leakage 

Current 

C§=V,H, 

V|/o = 0 V to Vcc 

•lo 

-10 


10 

ma 

Active (DC) Supply 
Current 

I OUT ~ 0 mA CS = V||_, 

ViN = V||_ or V|H 

•cci 


25 

50 

mA 

Operating Supply 

Current 

CS = VjL 

•out = 0 rnA, Cycle = Min 

ICC2 


40 

70 

mA 

Standby Supply Current 

Vcc -0.2V, V,N <0.2V 
or V,N^ Vcc -0.2V 

•sBI 


0.5 

15 

mA 

Standby Supply Current 

II 

< 

I 

•SB2 


10 

25 

mA 

Output Low Voltage 

Iql ~ 0 mA 

VoL 



0.4 

V 

Output High Voltage 

loH = -4 mA 

VoH 

2.4 



V 





MB81C68A-25 
FUJITSU MB81C68A-30 
MB81C68A-35 


AC TEST CONDITION 


Input Pulse Levels: 

Input Pulse Rise and Fall Times: 
Timing Reference Levels: 


Output Load: Fig. 2 


5.0 V 



0 V to 3.0 V 

5 ns (Transient Time between 0.8 V and 2.2 V) 
Input : 1.5 V 
Output: 1.5 V 


Cl = 30 pF 

Cl = 5 pF for tL2, tnz, tow ^\NZ 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 
READ CYCLE*V 


Parameter 

Symbol 

MB81C68A-25 

MB81C68A-30 

MB81C68A-35 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycle Time 

^RC 

25 


30 


nc 


ns 

Address Access Time*^ 

^AA 


25 


30 


35 


Chip Select Access Time*^ 

^ACS 


25 


30 


35 

m 

Output Hold from Address Change 

toH 

3 


3 


3 


m 

Output Hold from CS 

^OHC 

0 


0 


0 



Chip Selection to Output in Low-Z*"^ 

^LZ 

5 


5 


5 



Chip Deselection to Output in High-Z*"^ 

^HZ 


10 


13 


15 

ns 

Power Up from CS 


0 


0 


0 


ns 

Power Down from CS 

■fpD 


20 


25 


30 I 

ns 


Note: *1 We is high for Read cycle. 

*2 Device is continuously selected, CS = V|L 

*3 Address valid prior to or coincident with CS transition low. 

*4 Transition is specified at the point of ±500 mV from steady state voltage. 
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MB81C68A.30 FUJITSU 
MB81C68A-35 IIIIIIIIIIIIIIIH 


READ CYCLE TIMING DIAGRAM*’ 


READ CYCLE: ADDRESS CONTROLLED'^ 



READ CYCLE: CS CONTROLLED'^ 



Note: *1 WE is high for Read cycle. 

*2 Device is continuously selected, CS = V|l_ 

*3 Address valid prior to or coincident with CS transition low. 

*4 Transition is specified at the point of ±500mV from steady state voltage. 
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MB81C68A-25 
FUJITSU MB81C68A-30 
MB81C68A-35 


WRITE CYCLE* 


Parameter 


Write Cycle Time 


Chip Selection to End of Write 


Address Valid to End of Write 


Address Setup Time 


Write Pulse Width 


Data Setup Time 


Write Recovery Time 


Data Hold Time 


Output High-Z from 


Output Low-Z from WE*^ 


MB 81C68A-25 MB 81C68A-30 MB 81C68A-35 




Note: *1 C§ or WE must be high during address transitions. 

*2 If CS goes high simultaneously with WE high, the output remains in a high impedance state. 
*3 Transition is specified at the point of ±500 mV from steady state voltage. 
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WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE: CS CONTROLLED*’ 



1 CS_or WE must be high during address transitions. 

2 If CS goes high simultaneously with WE high, the output remains in a high impedance state. 

3 Transition is specified at the point of ±500 mV from steady state voltage. 







IIIIIIH MB81C68A-25 
FUJITSU MB81C68A-30 
MB81C68A.35 


TYPICAL CHARACTERISTICS CURVES 


Fig. 3 OPERATING SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



Vcc. SUPPLY VOLTAGE (V) 


Fig. 4 OPERATING SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



Ta, ambient temperature ro 


Fig. 5 STANDBY SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



4.5 4.75 5.0 5.25 5.5 

Vcc/ SUPPLY VOLTAGE (V) 


Fig. 6 STANDBY SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 


Q 

Z 

< h 


N D 
5 J 

il 




'Vcc = 5'.5V 

'cs = Vc'c 

CC 




V,m«G 

NDor V 










' ^ 




0 25 50 75 100 

Ta, ambient temperature (“O 


Fig. 7 STANDBY SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 











Vcc" 

CS»' 

5.5V 

'^IH 



























0 25 50 75 100 

Ta, ambient temperature ("O 


Fig. 8 OPERATING SUPPLY CURRENT 
vs. FREQUENCY 



1 5 10 50 TOO 

f, FREQUENCY (MHz) 
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tAA. tACS normalized ACCESS TIME Vqh, "H" LEVEL OUTPUT VOLTAGE (V) 


MB81C68A.25 
M881C68A-30 FUJITSU 
M881C68A.35 


TYPICAL CHARACTERISTICS CURVES (Cont’d) 


Fig. 9 LEVEL OUTPUT VOLTAGE 
vs. "H" LEVEL OUTPUT CURRENT 



0 2.5 5.0 7.5 10 

loH. "H" LEVEL OUTPUT CURRENT (mA) 


Fig. 10 “V LEVEL OUTPUT VOLTAGE 
vs. ••L" LEVEL OUTPUT CURRENT 



Iql. "L" LEVEL output CURRENT (mA) 


Fig. 11 ACCESS TIME vs. SUPPLY 
VOLTAGE 



4.5 4.75 5.0 5.25 5.5 


Vcc. SUPPLY VOLTAGE (V) 


Fig. 12 ACCESS TIME vs. AMBIENT 
TEMPERATURE 



Ta, AMBIENT TEMPERATURE (“C) 


Fig. 13 ACCESS TIME vs. LOAD 



Cl, load CAPACITANCE (pF) 
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FUJITSU MB81C68A-30 
iVIB81C68A-35 


PACKAGE DIMENSIONS 

(Suffix; -Z) ___ 

20-LEAD CERAMIC (CEROIP) DUAL IN LINE PACKAGE 



(Suffix: -P) 


20-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-20P-M01) 
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PACKAGE DIMENSIONS 


(Suffix: -PSZ) 


20-LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE 
(CASE NO.: ZIP-20P-M01) 


. 112±.008 




©FUJITSU LIMITED1986 Z20001S-3C 


Dimensions in 
inches (millimeters) 
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FUJITSU MB81C68A-30 

llllllllilllllllllllllllllllii MB81C68A-35 


(Suffix: -TV) 




As A7VCCA8 




|_2 j 1 i_20j_19] V. 


Ag 

3 

118 

Ag 

A4 

A 

;i7 

A10 

A3 

5 

Tie 

All 


6 

TOP VIEW I’¬ 
ll 5 

10, 

■ 

7 

|lA 

1/02 

Aq 

8 

|13 

1/O3 



riliofiflii; 




CS / WE 1,04 




GND 




CERAMIC PACKAGE 
LCC 

(LCC-20C-F01) 



The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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CMOS 16384-BIT 


FUJITSU 


STATIC RANDOM 



ACCESS MEMORY 


MB81C69A.25 

MB81C69A-30 

MB81C69A-35 


4K X 4 (16,384-BIT) STATIC RANDOM ACCESS MEMORY 
WITH SUPPER HIGH SPEED 


January 1988 
Edition 2.0 


The Fujitsu MB 81C69A is 4096 words x 4 bits static random access memory 
fabricated with a CMOS silicon gate process. The memory utilizes asynchro¬ 
nous circuitry and all pins are TTL compatible and a single 5 volts power 
supply is required. 

A separate chip select (CS) pin simplifies multipackage systems design. It per¬ 
mits the selection of an individual package when outputs are OR-tled. 

All devices offer the advantages of low power dissipation, low cost, and high 
performance. 


• Organization: 4096 words x 4 bits 

• Static operation: No clocks or timing strobe required 

• Fast access time: t^A = 25 ns max, tAcs = 15^5 max (MB 81C69A-25) 

tAA 30 ns max, tAcs = 18 ns max (MB 81C69A-30) 
tAA = 35 ns max, tAcs ~ 20 ns max (MB 81C69A-35) 

• Low power consumption: 385 mW max. (Active) 

• Single +5V supply ±10% tolerance 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capability 

• Chip select for simplified memory expansion 

• All inputs and outputs have protection against static charge 

• Standard 20-pin DIP (Suffix: -P(plastic)/Suffix: -Z(cerdip)) 

• Standard 20-pad LCC (Suffix: -TV) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

< 

o 

o 

-0.5 to +7 

V 

Input Voltage on Any Pin 
with respect to GND 

V,N 

-3.5 to +7 

V 

Output Volage on Any I/O Pin 
with respect to GND 

VoUT 

-0.5 to +7 

V 

Output current 

•out 

±20 

mA 

Power dissipation 

Pd 

1.0 

W 

Temperature under Bias 

Tbias 

-10 to +85 

°C 

Storage Temperature 

CERAMIC 

Tstg 

-65 to +150 


PLASTIC 

-45 to+125 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



CERAMIC PACKAGE 
CERDIP 
(DIP-20C-C03) 


PLASTIC PACKAGE 
(DIP-20P-M01) 


PIN ASSIGNMENT 



1 


o 

o 

> 

JIL 

AeC 

2 

19 

□ As 

AbC 

3 

18 

□ Ag 

A4[I 

4 

17 

I] A-io 

AaC 

5 

16 

Z 1 Ai 1 


6 

TOP VIEW 

1 o 

□ '/Oi 

Aid 

7 

14 

U 1/02 

AoC 

8 

13 

□ I/03 


9 

12 

□ 1/04 

GNDd 

10 

11 

□ we 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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IIIIH 

FUJITSU MB81C69A-30 

iim^ 



CAPACITANCE (Ta = 25°C, f = 1 MHz) 
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MB81C69A.25 
MB81C69A-30 pu-WTSU 
MB81C69A-35 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

< 

o 

o 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

V,L 

-2.0* 


0.8 

V 

Input High Voltage 

V,H 

2.2 


6.0 

V 

Ambient Temperature 

Ta 

0 



°C 


Note: * -2.0 V Min. for pulse width less than 20 ns. {V|l Min. = -0.5 V at DC level) 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

— 

Symbol 

Min 




Input Leakage Current 

V||sj = OV to Vcc 

■■ 



H 


Output Leakage Current 

V,/o=0V toVcc 




m 

iimiiii 

Active Supply Current 

C5=V|l. 

Iqut “ 0 

V|N = V,L or V,H 

•cci 


25 

50 

mA 

Operating Supply Current 

CS=V,L 

•out “ 0 Cycle = Min 

■ 




mA 

Output Low Voltage 

Iql = 8 mA 

VoL 



0.4 

V 

Output High Voltage 

loH = -4 mA 

VoH 

2.4 



V 
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MB81C69A-25 
FUJITSU MB81C69A-30 
IIIH^ MB81C69A.35 



AC TEST CONDITION 


Input Pulse Levels 

Input Pulse Rise and Fall Times: 

Timing Reference Levels: 

Output Load: Fig. 2 


5.0 V 



OV to 3.0 V 

5 ns (Transient Time between 0.8 V and 2.2 V) 
Input : 1.5 V 
Output: 1.5 V 


Cl = 30 pF 

Cl = 5 pF for tLZ» tHZ. tow tyvz 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 

DC An D\/m c»1 
m-nu’ v» I 


Parameter 

Symbol 

MB81C69A-25 

MB81C69A-30 

MB 81C69A-35 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycle Time*^ 

^RC 

25 


30 


35 


ns 

Address Access Time*^ 

^AA 


25 


30 


35 

ns 

Chip Select Access Time*^ 

^ACS 


15 


18 


20 

ns 

Output Hold from Address Change 

^OH 

3 


3 


3 


ns 

Output Hold from CS 

tOHC 

0 


0 




ns 

Chip Selection to Output in Low-Z*® 

m 







ns 

Chip Deselection to Output in High-Z*® 

m 


10 





ns 


Note: *1 

*2 

*2 

*5 


WE is high for Raed cycle. 

All read cycles are determined from the last address transition to the first address transition of next cycle. 
Device is continuously selected, CS = V,,^. 

Address valid prior to or coincident with CS transition low. 

Transition is specified at the point of ±500mV from steady state Voltage with Load n in Fig. 2. 
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MB81C69A-25 

MB81C69A.30 

MB81C69A.35 


FUJITSU 


READ CYCLE TIMING DIAGRAM 


READ CYCLE; ADDRESS CONTROLLED 



PREVIOUS 
data valid 


DATA VALID 


READ CYCLE: CS CONTROLLED 


/ 

i\ 





‘AM 



\ _ 


DATA VALID 


1 WE is high for Read cycle. 

2 All read cycles are determined from the last address transition to the first address transition of next cycle 

3 Device is continuously selected, CS = V|L. 

4 Address valid prior to or coincident with CS transition low. 

5 Transition is specified at the point of ±500 mV from steady state voltage with Lead n in Fig. 2. 






Illilililliliiiillilill MB81C69A-25 
FUJITSU MB81C69A-30 
MB81C69A-35 


WRITE CYCLE *1*2 



Note: *1 If C§ are in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite 
phase to the outputs must not be applied. 

*2 If CS goes high simulatneously with WE high, the output remains in high Impedance state. 

*3 All write cycle are determined from last address transition to the first address transition of the next address. 

*4 twR is defined from the end point of WRITE Mode. 

*5 Transition is specified at the point of ±500mV from steady state voltage, with Load n in Fig. 2. 
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Note: *1 If ^ are in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite 
ph^ to the outputs must not be applied. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All write cycle are determined from last address transition to the first address transition of the next address. 

*4 twR is defined from the end point of WRITE Mode. 

*5 Transition is specified at the point of ±500mV from steady state voltage with Load n in Fig. 2. 
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Illlllllllllllllll MB81C69A-25 
FUJITSU MB81C69A-30 

lllilllllllllllllH MB81C69A-35 


TYPICAL CHARACTERISTICS CURVES 


Fig. 3 OPERATING SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



Vcc. SUPPLY VOLTAGE (V) 


Fig. 6 "H" LEVEL OUTPUT VOLTAGE 



\OH> "H" level output CURRENT (mA) 


Fig. 4 OPERATING SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



Ta, AMBIENT TEMPERATURE (°C) 

Fig. 7 "L" LEVEL OUTPUT VOLTAGE 



Iql. "L" level output current (mA) 


Fig. 5 OPERATING SUPPLY CURRENT 
vs. FREQUENCY 



f, FREQUENCY (MHz) 


Fig. 8 ACCESS TIME vs. SUPPLY 
VOLTAGE 



Vcc» SUPPLY VOLTAGE (V) 


Fig. 9 ACCESS TIME vs. AMBIENT 



Ta, ambient temperature (“O 


Fig. TO ACCESS TIME vs. LOAD 
CAPACITANCE 



Cl, load capacitance (pF) 
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MB81C69A-25 
MB81C69A.30 FUJITSU 
MB81C69A-35 


PACKAGE DIMENSIONS 

CERAMIC DIP (Suffix; -Z) 


20-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
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MB81C69A-25 
FUJITSU MB81C69A.30 
MB81C69A-3S 


PACKAGE DIMENSIONS 

PLASTIC DIP (Suffix; -P) 







MB81C69A-25 
MB81C69A.30 FUJITSU 
MB81C69A-35 


PACKAGE DIMENSIONS 

CERAMIC LCC (Suffix: -TV) 




A6A7Vc!cA8 



-/■ 

|_2 j 1 I20jj^l V. 


As 

3I 

|18 

A9 

A4 

4 

i17 

A10 

A3 

Aj 

5 

6 

lie 

TOP VIEW 

I/O, 

Ai 

7 

ll4 

l/Oj 

Ao 


[13 

I/O3 



r9lloillil2i 




5S / WEI/O4 
GND 



CERAMIC PACKAGE 
(LCC-20C-F01) 


20-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-20C-F01) 



©FUJITSU LIMITED 1987 C20003S-1C 


The Information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The Information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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FUJITSU 




August 1986 
Edition 2.0 


65,536 WORDS X 1 BIT HIGH SPEED 
CMOS STATIC RANDOM ACCESS MEMORY 

The Fujitsu MB81C71 is 65,536 words x 1 bit static random access memory 
fabricated with a CMOS technology. 

It uses fully static circuitry throughout and therefore requires no clocks or 
refreshing to operate. 

The MB81C71 is designed for memory applications where high performance, 
low cost, large bit storage and simple interfacing are required. 

MB81C71 is compatible with TTL logic families in all respects; input, output 
and a single +5 V supply. 

• Organization : 65,536 words x 1 bit 

• Static operation : No clocks or refresh required 

• Fast access time : 45 ns max. (MB 81C71 -45) 

55nsmax. (MB81C71-55) 

• Single-J-5 V supply ±10% tolerance 

• Separate data input and output 

• TTL compatible inputs and output 

• Three-state output with OR-tie capability 

• Chip select for simplified memory expansion, automatic power down 

• All inputs and output have protection against static charge 

• Standard 300mil width 22-pin Dual In-Line package (SuffixrC) (SuffixiP) 

• Standard 22-pad LCC (Suffix:CV) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 

V 

Input Voltage on any pin 
with respect to GND 

V,N 

-3.5 to +7 

V 

Output Voltage on any 
pin with respect to GND 

VoUT 

-0.5 to +7 

V 

Output Current 

•out 

±50 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature under Bias 

Tbias 

-10 to +85 

°C 

Storage Tem¬ 
perature 

Ceramic 

Tstg 

-65 to +150 

"C 

Plastic 

-45 to+125 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMAM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



CERAMIC PACKAGE 
DIP-22C-A02 



CERAMIC PACKAGE 
LCC-22C-A01 



PLASTIC PACKAGE 
DIP-22P-M04 


PIN ASSIGNMENT 



A2 

Ai 

Ao 

Ai 4 

Ai 3 

Ai2 

Dour 


Vcc 

A3 A4 I Ag 
/ [2llp|2lj \ 


sjAe 

71a,5 


\ lioTriTiaTral / 
vii I CSDin 

GND 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 


5-39 










lllililllH 

FUJITSU MB 81C71-45 

IIIIIIIIH^ MB 81C71.55; 



CAPACITANCE (Ta = 25°c, f -1 mhz) 


Parameter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance (V IN = OV) 

C|N 


5 

PF 

CS Capacitance (V^ = 0V) 

Ccs 


8 

pF 

Output Capacitance (Vqut = OV) 

CouT 


8 

pF 















































MB 81C71-45 FUJITSU 
MB 81C71.55 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

V.L 

-0.5* 


0.8 

V 

Input High Voltage 

V,H 

2.2 


6.0 

V 

Ambient Temperature 

Ta 

0 


70 

°C 


-3.0V Min, for pulse width less than 20ns. (V|l Min = -0.5V at DC Level) 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage Current 

V,N = OV to Vcc 

Vcc = Max. 

I LI 

-10 

0.01 

10 

ma 

Output Leakage Current 

VouT = OV to 4.5V 

Vcc = Max. 

•lo 

-50 

0 1 

50 

AtA 

Operating Supply Current 

^=V,L,Vcc = Max. 
•out = 0 mA Cycle = Min. 

•cc 


50 

80 

mA 

Standby Current 

Vcc ~ Min. to Max. 

^ = Vcc -0.2V 
V,N<0.2Vor 

V|N ^Vcc -0.2V 

•SBI 


2 

15 

mA 

Standby Current 


n 


12 

25 

mA 

Output Low Voltage 

Iql = 16 mA 




0.45 

V 

Output High Voltage 

Iqh = -4 mA 


B 



V 

Peak Power on Current 

Vcc OV to Vcc Min. 

CS = Lower of Vcc o** 

V|H Min. 

■ 



30 

mA 


■ 
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FUJITSU mb 81C71-45 
81C71-55 



AC TEST CONDITIONS 




Input Pulse Levels: 

0.6 V to 2.4 V 


Input Pulse Rise And Fall Times; 

5 ns 



Timing Measurement Reference Levels: 

Input 

: 1.5 V 



Output 

: 1.5 V 

OUTPUT LOAD: Fig. 2 



Load I 

Load n 

2 V 

2 V 

— J— 

< 

Jioon 

< 

< 

< 

Jioon 


' DquT 


--DquT 

= 

= 30 pF 


Z5pF 


(Including Scope and 


(Including Scope 

■ - 

- Jig Capacitance) 

_ 

r and Jig Capacitance) 


(For tnz, ttzr twz and tow) 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 
READ CYCLE *1 


Parameter 

Symbol 

MB81C71-45 

MB81C71-55 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

Trc 

45 




hs 

Add ress Access Ti me * ^ 

t AA 


45 


55 

ns 

Chip Select Access Time 

^ACS 




55 

ns 

Output Hold from Address Change 

■^OH 

5 


5 


ns 

Chip Selection to Output in Low-Z*®*"^ 

^LZ 

5 


5 


ns 

Chip Deselection to Output in High-Z*®*^ 

l^HZ 

0 


0 


ns 

Chip Selection to Power Up Time 

tpu 

0 


0 


ns 

Chip Deselection to Power Down Time 

tpD 


35 


40 

ns 


Note: *1 WE is high for Read cycle. 

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle. 

*3 Device is continuously selected, CS = V|L. 

*4 Address valid prior to or coincident with CS transition low. 

*5 Chip deselection for a finite time Is less than tpc Pf'Of to selection. 

*6 Transition is measured at the point of ±500mV from steady state voltage. 

*7 This parameter is measured with specified loading Load II in Fig. 2. 
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llllllllllllillllllM 

MB 81C71-45 FUJITSU 
MB 81C71-55 lllllllllllllilllllllllllllllllllll 


READ CYCLE TIMING DIAGRAM’’ 
READ CYCLE: ADDRESS C0NTR0LLED*3 

-tRC—- 


ADDRESS 


-^AA- 


f-—-^OH—► 



,T PREVIOUS DATA \ 

DATA OUT ^,^LID / 

SEEK) 

^ DATA VALID 


READ CYCLE: CS CONTROLLED 


V 


-tRC- 




-tACS- 


HIGH-Z 




-tHZ- 


DATA VALID 


-tpu- 


•cc 

•sB 




HIGH-Z 


-tpD- 




"^ ^0% 


Don't Care 


Note: *1 WE is high for Read cycle. 

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle. 
*3 Device is continuously selected, CS = V|l. 

*4 Address valid prior to or coincident with CS transition low. 

*5 Chip deselection for a finite time is less than tpc Ptior to selection. 

*6 Transition is measured at the point of ±500mV from steady state voltage. 

*7 This parameter is measured with specified loading Load II in Fig. 2. 
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Illlllllllllllllillllllllilllll 

FUJITSU mb 81C71-45 
MB 81C71.55 


WRITE CYCLE 


Address Valid to End of Write 


Address Setup Time 



Address Setup Time 


Write Pulse Width 


Data Valid to End of Write 


Write Recovery Time 


Data Hold Time 


Write Enable to Output in High-Z*"** 


Output Active from End of Write 


WRITE CYCLE TIMING DIAGRAM*^ 


WRITE CYCLE: WE CONTROLLED* 




K3 Undefined j | Don't Care 


Note: *1 CS or WE must be high during address transitions. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance State. 

*3 All Write cycles are determined from the last Address transition to the first address transition of next cycle. 
*4 Transition is measured at the point of ±500mV from steady state voltage. 

*5 This parameter is measured with specified loading II In Fig. 2. 






























































MB 81C71-45 FUJITSU 
MB 81C71-55 


Note: *1 CS or WE must be high during address transitions. 

*2 If CS goes high simultaneously with WE high, the output remains In high impedance state. 

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle. 
*4 Transition is measured at the point of ±500mV from steady state voltage. 

*5 This parameter is measured with specified loading II in Fig. 2. 
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FUJITSU MB 81C71-45 
MB 81C71-55 


PACKAGE DIMENSIONS 

(Suffix: -C) 


22-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-22C-A02) 


.285(7.24) 

.305(7.75) 



0“to9° 


.290(7.37) 

.310(7.87) 


1.068(27.12) 

1.090(27.69) 


.008(0.20) 1 
.014(0.36) 


-.050(1.27)MAX 



150(3.81) 
MAX 1 


.200(5.08)MAX 


.120(3.05) 

,.150(3.81) 


.090(2.29) 
.110(2.79) ’ 


.042(1.06) ^ 11 .015(0.38) 

.054(1.37) ^ .023(0.58) 

1.000(25.40)REF 


.020(0.51) 

.050(1.27) 


©1986 FUJITSU LIMITED D22013S-1C 


Dimensions in 
inches (millimeters) 










FUJITSU MB 81C71-45 
IIIIIM MB81C71-55 



PACKAGE DIMENSIONS 

(Suffix: -P) 



Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con¬ 
sequently, complete information sufficient for construction pur¬ 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in¬ 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specific^tions. 
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CMOS 65,536-BIT 


FUJITSU 


STATIC RANDOM 



ACCESS MEMORY 


MB81C71A-25 

MB81C71A-35 


65,536 WORDS X 1 BIT HIGH SPEED 
CMOS STATIC RANDOM ACCESS MEMORY 

The Fujitsu MB 81C71A is 65,536 words x 1 bit static random access memory 
fabricated with a CMOS technology. 

It uses fully static circuitry throughout and therefore requires no clocks or 
refreshing to operate. 

The MB 81C71A is designed for memory applications where high performance, 
low cost, large bit storage and simple interfacing are required. 

MB 81C71A is compatible with TTL logic families in all respects; input, output 
and a single +5 V supply. 

• Organization : 65,536 words x 1 bit 

• Static operation : No clocks or refresh required 

• Fast access time : t^A = ^acs ^ 25 ns (MB 81C71A-25) 

tAA = tACS = 35 ns (MB 81C71A-35) 

• Single+5 V supply ±10% tolerance 

• Separate data input and output 

• TTL compatible inputs and output 

• Three-state output with OR-tie capability 

• Chip select for simplified memory expansion, automatic power down 

• All inputs and output have protection against static charge 

• Standard 22-pin DIP (300 mil) (Suffix: P) 

• Standard 22-pad LCC (Suffix: CV) 

• Standard 24-pin SOJ (300 mil) : (Suffix : PJ) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 

V 

Input Voltage on any pin 
with respect to GND 

V,N 

-3.5 to +7 

V 

Output Voltage on any pin 
with respect to GND 

VoUT 

-0.5 to +7 

V 

Output Current 

•out 

±50 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

°C 

Storage 

Temperature 

Ceramic 

Tstg 

-65 to +150 

°C 

Plastic 

-45 to +125 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


February 1988 
Edition 2.0 


PLASTIC PACKAGE 
DIP-22P-M04 



PLASTIC PACKAGE 
LCC-24P-M01 


PIN ASSIGNMENT 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU MB81C71A-25 


Fig. 1-MB81C71A BLOCK DIAGRAM 



TRUTH TABLE 


cs 

WE 

MODE 

OUTPUT 

POWER 

H 

X 

NOT SELECTED 

HIGH-Z 

STANDBY 

L 

L 

WRITE 

HIGH-Z 

ACTIVE 

L 

H 

READ 

□out 

ACTIVE 


CAPACITANCE (TA = 25°C,f = 1 MHz) 


Parameter 

Symbol 

Value 

Unit 

Typ 

Max 

Input Capacitance (V|N = 0 V) 

C|N 


7 

PF 

CS Capacitance {V^g = 0 V) 

Ccs 



pF 

Output Capacitance (Vq ut = 0 V) 

CoUT 


1 , 

pF 






MB81C71A-25 

MB81C71A-35 


FUJITSU 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

V,L 

-2.0* 


0.8 

V 

Input High Voltage 

V,H 

2.2 


6.0 

V 

Ambient Temperature 

Ta 

0 


70 

°C 


*-2.0 V Min, for pulse width less than 20 ns. (V|l Min = -0.5 V at DC Level) 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Input Leakage Current 

V,N = 0 V to Vcc 

Vqc ~ Max. 

Ili 

-10 


10 

AtA 

Output Leakage Current 

cs= V,H, 

VouT = 0 V to 4.5 V 

Vcc = Max. 

•lo 

-10 


10 

ma 

Operating Supply Current 

V,L, Vcc = Max. 

Dqut = Open, 

Cycle = Min. 

Jcc 



80 

mA 

Standby Current 

Vcc = Min. to Max. 

Vcc -0.2 V 
V,N^0.2Vor 

V,N ^ Vcc -0.2 V 

•SBI 



10 

mA 

Standby Current 

Vcc = Min. to Max. 

^=V,H 

•SB2 



20 

mA 

Output Low Voltage 

Iql = 10 

VoL 



0.45 

V 

Output High Voltage 

loH=-4mA 

Vqh 

2.4 


■ 

V 

Peak Power on Current 

Vcc = 0Vto Vcc Min. 

CS = Lower of Vcc 

V|H Min. 

Ipo 



30 

mA 






FUJITSU 


MB81C71A.25 

MB81C71A-35 


5 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 
READ CYCLE*^ 


Parameter 

Symbol 

MB81C7TA-25 

MB81C71A-35 


Min 



Max 

Read Cycle Time*^ 

fRC 

25 


35 


ns 

Address Access Time*^ 

^AA 


25 


35 

ns 

Chip Select Access Time*^ *® 

f ACS 


25 


35 

ns 

Output Hold from Address Change 

toH 

5 


5 


ns 

Chip Selection to Output in Low-Z*®*^ 

tLZ 

5 


5 


ns 

Chip Deselection to Output in High-Z*®*^ 

fHZ 

0 

10 

0 

15 

ns 

Chip Selection to Power Up Time 

fpu 

0 


0 


ns 

Chip Deselction to Power Down time 

tpD 


20 


30 

ns 


Note: *1 WE is high for Read cycle. 

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle. 
*3 Device is continuously selected, CS = V,L. 

*4 Address valid prior to or coincident with CS transition low. 

*5 Chip deselection for a finite time is less than tRc fo selection. 

*6 Transition is measured at the point of ±500mV from steady state voltage. 

*7 This parameter is measured with specified loading Load n In Fig. 2. 


Fig. 2 - AC TEST CONDITIONS 

• Input Pulse Levels: 0.6 V to 2.4 V 

• Input Pulse Rise And Fall Times: 5 ns 

• Timing Measurement Reference Levels: Input :T.5V 

Output: 1.5 V 

• Output Load: 



Load I: Cl “ 30 pF 

Load n: Cl = 5 pF for tLZ» ^HZ- ^OW twz 
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MB81C71A-25 FUJITSU 
MB81C71A-35 


READ CYCLE TIMING DIAGRAM’’'^ 


READ CYCLE: ADDRESS CONTROLLED-3 

--^RC- 


ADDRESS 


-^AA- 


h*—toH—^ 



PREVIOUS DATA \ 
VALID / 


^ DATA VALID 


READ CYCLE: CS C0NTR0LLED*4*5 




-tRC- 




-^ACS- 


-tLZ- 


HIGH-Z 


sxxx 


-tHZ- 


DATA VALID 


•cc 

<SB 




HIGH-Z 


h*-tpu-^ 

(—i-tpD- 


_^ 

^0% 


^50% 


IE3 Undefined j Don't Care 


Note: *1 WE is high for Read cycle. 

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle. 
*3 Device is continuously selected, CS = V|L^ 

*4 Address valid prior to or coincident with CS transition low. 

*5 Chip deselection for a finite time is less than tpc fo selection. 

*6 Transition is measured at the point of ±500mV from steady state voltage. 

*7 This parameter is measured with specified loading Load n in Fig. 2. 


5-53 





FUJITSU 


MB81C71A-25 

MB81C71A-35 


WRITE CYCLE*’*2 


Parameter 

Symbol 

MB81C71A-25 

MB81C71A-35 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time*^ 

fwc 

25 


35 


ns 

Chip Selection to End of Write 

few 

20 


30 


ns 

Address Valid to End of Write 

tAW 

20 


30 


ns 

Address Setup Time 

f AS1 

0 


0 


ns 

Address Setup Time 

f AS2 

0 


0 


ns 

Write Pulse Width 

twp 

20 


30 


ns 

Data Valid to End of Write 

tow 

15 


20 


ns 

Write Recovery Time 

fWR 

2 


2 


ns 

Data Hold Time 

fOH 

2 


2 


ns 

Write Enable to Output in High-Z*^*® 

fwz 

0 

10 

0 

15 

ns 

Output Active from End of Write 

fow 

0 


0 


ns 


WRITE CYCLE TIMING DIAGRAM’’*^ 



IX!!kj Undefined □ Don't Care 


Note: 


*1 CS or WE must be high during address transitions. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle. 
*4 Transition is measured at the point of ±500mV from steady State voltage. 

*5 This parameter Is measured with specified Load n in Fig. 2. 
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1 CS or WE must be high during address transitions. 

2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

3 All Write cycles are determined from the last address transition to the first address transition of next cycle. 

4 Transition is measured at the point of ±500mV from steady state voltage. 

5 This parameter is measured with specified Load n In Fig. 2. 





FUJITSU 


MR81C71A.25 

MB81C71A-35 


TYPICAL CHARACTERISTICS CURVES 

Fig. 3-OPERATING SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 


c I- 1.1 

UJ Z 
a. UJ 
O OC 

Q ^ 1.0 

S3 

S Q. 

CC D 

g 0.8 



Ta = 25° c 
Cycle min. 

















> 


















4.5 5.0 5.5 

Vcc. SUPPLY VOLTAGE (V) 


Fig. 4-OPERATING SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



Vcc = 

Cycle 

5.5V 

min. 




























_ 1 







0 25 50 75 100 

Ta, AMBIENT TEMPERATURE (°C) 


-STANDBY SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



4.5 5.0 5.5 

Vcc. SUPPLY VOLTAGE (V) 


Fig. 6 - STANDBY SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



Vcc = 

5.5V 

















^ O 

O S' 




^ ^SB2 

z Q. 0.9 

-Jp 0.8 




‘SBI 


0 25 50 75 100 

Ta, ambient TEMPERATURE (“C) 


Fig. 7- OPERATING SUPPLY CURRENT 
vs. FREQUENCY 


< 

CC t 1.4 



Ta * 25°c ■ 

Vcc = 5.5V 




V,N » V, 

h/v 

IL 




























5 10 50 100 

f, FREQUENCY (MHz) 







tAA. tACS. normalized Voh. "H" LEVEL OUTPUT 

ACCESS TIME VOLTAGE (V) 



TYPICAL CHARACTERISTICS CURVES (Cont’d) 


Fig.8-''H" LEVEL OUTPUT VOLTAGE Fig. 9 - “L" LEVEL OUTPUT VOLTAGE 

vs. LEVEL OUTPUT CURRENT vs. ‘‘L" LEVEL OUTPUT CURRENT 




loH, "H" LEVEL OUTPUT CURRENT (mA) 


lOL. "L" LEVEL OUTPUT CURRENT (mA) 


Fig. 10 - ACCESS TIME vs. SUPPLY 
VOLTAGE 


Fig. 11 - ACCESS TIME vs. AMBIENT 
TEMPERATURE 




Vcc. SUPPLY VOLTAGE (V) 


Ta, AMBIENT TEMPERATURE (°C) 


Fig. 12- ACCESS TIME vs. LOAD 
CAPACITANCE 



Cl, load capacitance IpF) 

5-57 








FUJITSU MB81C71A-25 
MB81C71A.35 


PACKAGE DIMENSIONS 

(Suffix: -P) 


22-LEADS PLASTIC DUAL IIM-LIKIE f>ACKAGE 
(CASE No.: DIP-22P-M04) 





FUJITSU LIMITED 1986 D22008S-3C 


Dimensions In 
inches (millimeters) 





MB81C71A-25 

MB81C71A-35 

FUJITSU 

PACKAGE DIMENSIONS 

(Suffix: -PJ) 




24-LEAD PLASTIC SOJ PACKAGE 
(CASE No.: LCC-24P-M01) 


.300(7.62) 

NOM 


.340±.005 
I {8.64±0.13) 
.273±.020 I 
(6.93±0.51) 



jLjlJL-iLji_ji_jOLJLJL 

.0501.005 

r 

1 


r 


(1.2710.13) 

1 

.091(2.31) 



.550(13.97)REF ' 

NOM 

K- 



.025(0.64) 

MIN 


.144(3.66) 

MAX 


.615(15.62) 

NOM 



) FUJITSU LIMITED 1987 C24051S-1C 


102(2.60) 

NOM 


-.032(0.81 )MAX 


^ .017±.i 


(0.43±0.10) Dimensions in 

inches (millimeters) 







PACKAGE DIMENSIONS 

(Suffix: -CV) 



The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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FUJITSU 


CMOS 65,536-BIT 
STATIC RANDOM 
ACCESS MEMORY 


MB81C74-25 

MB81C74.35 


December 1987 
Edition 2.0 


16KX4BIT (65,536-BIT) HIGH SPEED STATIC RANDOM 
ACCESS MEMORY WITH AUTOMATIC POWER DOWN 

The Fujitsu MB 81C74 is a 16,384-words by 4-bits static random access 
memory fabricated with a CMOS silicongate process. The memory utilizes 
asynchronous circuitry and may be maintained in any state for an indefinite 
period of time. All pins are TTL compatible, and a single 5 volts power supply 
is required. 

The MB81C74 is ideally suited for use in microprocessor systems and other 
applications where fast access time and ease of use are required. All devices 
offer the advantages of low power dissipation, low cost and high performance. 

• Organization: 16,384 words x 4 bits 

• Fast access time: t^A ~ ^acs “ 25 ns max. (MB 81C74-25) 

tAA “ ^Acs “ 35 ns max. (MB 81C74-35) 

• Completely static operation: No clock required 

• TTL compatible inputs/outputs 

• Three-state output 

• Common data input/output 

• Single+5V power supply ±10% tolerance 

• Low power standby: 440 mW max^ (Active) 

55 mW max. (Standby, CMOS level) 

110 mW max. (Standby, TTL level) 


• Standard 22-pln DIP (300 mil): Suffix: P 

• Standard 22-pad LCC : Suffix: CV 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage 

^IN 

-3.5 to +7.0 

V 

Output Voltage 

Yqut 

-0.5 to +7.0 

V 

Output Current 

•out 

±20 

mA 

Power Dissipation 

•^D 

1.0 

W 

Temperature Under Bias 

"•^BIAS 

-10 to +85 

°C 

Storage 

Temperature Range 

Ceramic 

^STG 

-65 to +150 

‘‘C 

Plastic 

-45 to+125 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


PLASTIC PACKAGE 
DIP-22P-M04 



CERAMIC PACKAGE 
LCC-22C-A01 


PIN ASSIGNMENT 



As 

A4 

A3 

A2 

Ai 

Ao 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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MB81C74-35 



Fig. 1 - MB81C74 BLOCK DIAGRAM 



CAPACITANCE (Ta * 25°C, f = 1 MHz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

I/O Capacitance (VI/O = 0V) 

C|/o 



7 

PF 

Input Capacitance {V|n = OV) 

C|N 

1 


7 

PF 
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MB81C74-25 FUJITSU 
MB81C74-35 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

V,L 

-2.0**' 


0.8 

V 

Input High Voltage 

V,H 

2.2 


6.0 

V 

Ambient Temperature 

Ta 

0 


70 

"C 


*1 -2.0 V Min. for pulse width less than 20 ns. (V|l min. = -0.5 V at DC level) 



DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Max 

Unit 

Test Cbhditions 

Standby Supply Current 

•sBi 


10 

mA 

CSS Vcc-0.2V, V|n< 0.2V 
or V|N > Vcc-0.2V 

*SB2 


20 

mA 

I 

> 

II 

|CO 

lo 

Active Supply Current 

• cci 


60 

mA 

Iqut — 0 mA, CS ~ V|L 

V,N = V|L or V,H 

Operating Supply Current 

Icc2 


80 

mA 

Cycle = Min., Iqut = 0 mA 

Input Leakage Current 

•li 

-10 

10 

IXA 

V,N = OV to Vcc 

Output Leakage Current 

•li/o 

-10 

10 

mA 

^ = V,H,V,/o =0V to Vcc 

Output High Voltage 

VoH 

2.4 


V 

Iqh =-4 mA 

Output Low Voltage 

< 

o 

r 


0.4 

V 

Iql ~ S mA 


Note: All voltages are referenced to GND 


• Output Load 


+5V 



Fig. 2 - AC TEST CONDITIONS 

• Input Pulse Levels; 0 V to 3.0 V 

• Input Pulse Rise & Fall Times: 5 ns (Transient between 0.8 V and 2.2 V) 

• Timing Reference Levels: Input: 1.5 V 

Output: 1.5 V 


* Including Scope and Jig Capacitance 



R1 

R2 

CL 

Parameters Measured 

Load 1 

480n 

2550 

30 pF 

except tcLZ' tCHZ'^WLZ» ^WHZ 

Load II 

4800 

2550 

5pF 

tCLZr tCHZr tWLZr ^WHZ 
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FUJITSU MB81C74-25 
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AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 
READ CYCLE*’ 


Parameter 

Symbol 

Read Cycle Time 

1 

^RC 

Address Access Time*^ 

1 

Ua 


CS Access Time ^ 


Output Hold from Address Change 


Output Hold from CS 


Chip Selection to Output Low-Z*^*® 


Chip Deselection to Output High-Z*^ 


Power Up from CS 


Power Down from CS 


READ CYCLE TIMING DIAGRAM*^ 


READ CYCLE I " 


MB 81C74-25 



Dour PREVIOUS DATA VALID 

READ CYCLE: CS CONTROLLED*^ 


-tOH- 

DATA VALID 




SUPPLY 

CURRENT 


1 WE is high for Read cycle. __ 

2 Device is continuously selected, CS = Vn_. 

3 Address valid prior to or coincident with CS transition low. 

4 Transition is measured at the point of ±500 mV from steady state voltage. 

5 This parameter Is specified with Load n in Fig. 2. 









































MB81C74-25 FUJITSU 
MB81C74-35 IIIIIM^^^ 


WRITE CYCLE*’ 


Parameter 

Symbol 

MB81C74-25 

MB81C74-35 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time*^ 

^wc 

25 


35 


ns 

Address Valid to End of Write 

— 

20 


30 


ns 

Chip Select to End of Write 

jumoniii 

20 


30 


ns 

Data Valid to End of Write 

immiiiiiii 



17 


ns 

Data Hold Time 

^DH 

2 


2 


ns 

Write Pulse Width 

mm 

20 




ns 

Address Setup Time 

^AS 

0 


0 


ns 

Write Recovery Time 

fwR 

2 


2 


ns 

Output High-Z from WE*^*^ 

twHZ 


10 


15 

ns 

Output Low-Z from WE*^*^ 

fWLZ 

0 

10 

0 

15 

ns 


WRITE CYCLE TIMING DIAGRAM 


WRITE CYCLE I: WE CONTROLLED 


ADDRESS 


CS 


-twc- 


-tcw- 


1 


t 


-tAS- 


■’t 


D|N 


□out 


HIGH-Z 


-tAW- 


-twp- 


jF 




-^DW-^ 


[ DATA VALID 

_ ) 


-^wr-H 


-tWHZ- 


HIGH-Z 


h--^WLZ-H 


mmmmwmymM 


HIGH-Z 


Undefined: 1 


t Care: □ 




Note: _ _ 

*1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*2 Ail write cycle are determined from last address transition to the first address transition of the next address. 
*3 Transition is measured at the point of ±500 mV from steady state voltage. 

*4 This parameter is specified with Load n in Fig. 2. 
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1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

2 All write cycle are determined from last address transition to the first address transition of the next address. 





ISBlJsB 2 . normalized STANDBY Icci/1002. NORMALIZED OPERATING 

SUPPLY CURRENT SUPPLY CURRENT 


MB81C74-25 

MB81C74-35 


FUJITSU 


TYPICAL CHARACTERISTICS CURVES 


Fig. 3-OPERATING SUPPLY CURRENT 



4.5 5.0 5.5 

Vcc» SUPPLY VOLTAGE (V) 


Fig. 5-STANDBY SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



4.5 5.0 5.5 

Vcc. SUPPLY VOLTAGE (V) 


Fig. 4 - OPERATING SUPPLY CURRENT 



0 25 50 75 100 

Ta, AMBIENT TEMPERATURE (°C) 


Fig. 6 -STANDBY SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



0 25 50 75 100 

Ta. AMBIENT TEMPERATURE (“C) 


Fig. 7 - OPERATING SUPPLY CURRENT 
vs. FREQUENCY 


o 

z 

I- 

< 

1 - 
lU g 
CL Z 

O 

O Sc 

S a. 
X a- 
O ^ 

CN 

o 



Ta“25^C I 

Vcc = 5.5V 




V,N = V 

hA 

'IL 




























5 10 50 100 


f, FREQUENCY (MHz) 


1 
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TYPICAL CHARACTERISTICS CURVES (Confd) 


Fig.a-'^H" LEVEL OUTPUT VOLTAGE 
vs. LEVEL OUTPUT CURRENT 



0 2.5 5.0 7.5 10 

loH. "H" LEVEL OUTPUT CURRENT (mA) 


Fig. 9 - "V LEVEL OUTPUT VOLTAGE 
vs. LEVEL OUTPUT CURRENT 



0 5 10 15 20 

loLr "L" level output current (mA) 


Fig. 10-ACCESS TIME vs. SUPPLY 
VOLTAGE 


Fig. 11 -ACCESS TIME v§. AMBIENT 
tEMPERATURE 



4.5 5.0 5.5 

Vcc/SUPPLY VOLTAGE (V) 



Fig. 12 - ACCESS TIME vs. LOAD 
CAPACITANCE 



0 50 100 150 200 

Cl, load capacitance (pF) 
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PACKAGE DIMENSIONS 

(Suffice: -P) 







FUJITSU 


MB81C74-25 

MB81C74.35 



PACKAGE DIMENSIONS 

(Suffice: -CV) 


22-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-22C-A01) 



*Share of PIN NO. 1 INDEX: Subject to changed without notice. 
© FUJITSU LIMITED 1987 C22002S-2C 


Dimensions in 
inches (millimeters) 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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FUJITSU 


CMOS 65,536-BIT 
STATIC RANDOM 
ACCESS MEMORY 


MB81C75-25 

MB81C75-35 


16K X 4 BIT (65,536-BIT) HIGH SPEED STATIC RANDOM 
ACCESS MEMORY WITH AUTOMATIC POWER DOWN 


February 1988 
Edition 2.0 


The Fujitsu MB81C75 is a 16,384-words by 4-bits static random access 
memory fabricated with a CMOS silicongate process. The memory utilizes 
•asynchronous circuitry and may be maintained in any state for an indefinite 
period of time. All pins are TTL compatible, and a single 5 volts power supply 
is required. 

The MB 81C75 is ideally suited for use in microprocessor systems and other 
applications where fast access time and ease of use are required. All devices 
offer the advantages of low power dissipation, low cost and high performance. 

• Organization : 16,384 words x 4 bits 

Fast access time : t^^ “ ^acs ~ 25 ns max. (MB 81C75-25) 
toE = 10 ns max. 

tAA “ tAcs “ 35 ns max. (MB 81C75-35) 
toE^lOnsmax. 

• Completely static operation : No clock required 

• TTL compatible inputs/outputs 

• Three-state output 

• Common data input/output 

• Single +5 V power supply ±10% tolerance 

• Low power standby ; 440 mW max. (Active) 

55 mW max. (Standby, CMOS level) 

110 mW max. (Standby, TTL level) 

• Standard 24-pln DIP (300 mil): Suffix: P 

• Standard 28-pad LCC : Suffix: CV 

• Standard 24-pln SOJ (300 mil): Suffix : PJ 
ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage 

V,N 

-3.5 to +7.0 

V 

Output Voltage 

VouT 

-0.5 to +7.0 

V 

Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

°C 

Storage 

Ceramic 

X 

-65 to +150 


Temperature 

Range 

Plastic 

•STG 

-45 to+125 

L. 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to'high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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MB81C75-25 

MB81C75-35 



Fig. 1 - MB 81C75 BLOCK DIAGRAM 


AqO- 


Ai o- 


A3 o- 


A 40 - 


A5<>- 


A 13 O- 


I/O1O- 


I/O2 o— 


I/03O- 


I/040- 


-te: 


-fe: 

-te: 


-te: 


-fe: 


-fe: 


-Dr 




1=^ 




CM 

My- 


POWER 

DOWN 

CIRCUIT 


u 


ROW 

SELECT 


128 X 128x4 
MEMORY CELL 
ARRAY 


INPUT 

DATA 

CONTROL 


COLUMN 
I/O CIRCUITS 


COLUMN 

SELECT 



Ae A7 As Ag A-io All A-12 


TRUTH TABLE 


-oGND 



cs 

WE 

OE 

MODE 

I/O 

POWER 

H 

X 

X 

NOT SELECTED 

HIGH-Z 

STANDBY 

L 

H 

H 

OUTPUT DESABLE 

HIGH-Z 

ACTIVE 

L 

H 

L 

read 

Dout 

ACTIVE 

L 

L 

X 

WRITE 

Din 

ACTIVE 


CAPACITANCE (Ta - 25°c,f =1 mhz) 


Parameter 


Value 


Min 

Typ 


I/O Capacitance (V1/0 = 0 V) 

^1/0 



7 

pF 

Input Capacitance (V|N = O V) 

C|N 



7 ' ■ 

pF 
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FUJITSU 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Supply Voltage 

< 

o 

o 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

V,L 

-2.0* 


0.8 

V 

Input High Voltage 

V,H 

2.2 


6.0 

V 

Ambient Temperature 

Ta 

0 


70 

°C 


* -2.0 V Min, for pulse width less than 20 ns. (V|l Min = -0.5 V at DC Level) 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Conditions 

Symbol 

Value 

Unit 

Min 

Max 

Standby Supply Current 

CS ^ Vcc - 0.2 V, V|N < 0.2 V 
or V|N > Vcc - 0.2 V 

^SBI 


10 

mA 

I 

> 

II 

|CO 

lo 

isB2 


20 

Active Supply Current 

CS ~ V|i_, V||\j ~ V|L. or 

V|H, louT 0 

•cci 


60 


Operating Supply Current 

Cycle = Min., Iqut “ (^ 

lcC2 


80 

Input Leakage Current 

V,N = 0 V to Vcc 

iu 

-10 

10 

HEEHi 

Output Leakage Current 

CS = V|n, V|/o = 0 V to Vcc 

mm 

-10 

10 

ma 

Output High Voltage 

Iqh = -4 mA 

VoH 

2.4 


V 

Output Low Voltage 

Iql = 8 fTiA 

VoL 


0.4 

V 


Note: All voltages are referenced to GND 


Fig. 2 - AC TEST CONDITIONS 


• Output Load • Input Pulse Levels: : 0 V to 3.0 V 

• Input Pulse Rise & Fall Times : 5 ns (Transient between 0.8 V and 2.2 V) 

• Timing Reference Levels : Input : 1.5 V 

: Output; 1,5 V 


+5V 




R1 

R2 

CL 

Parameters Measured 

Load 1 

4800 

255n 

30 pF 

except tcLZ* 1CHZ» fWLZ» tWHZ» 
toLZ tOHZ 

Load II 

480n 

255n 

5pF 

fCLZr tCHZr fWLZr ^WHZr LZ 

and toHZ 













FUJITSU MB81C75-25 
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AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 
READ CYCLE^i 


Read Cycle time 


Address Access Time*^ 

CS Access Time*^ _ 

OE Access Time*^ 

Output Hold fromAddress Change 
Output Hold from CS 

CS to output Low-Z*^*^ _ 

OE to Output in Low-Z*^*® 


MB81C75-25 


Min 


MB 81C75-35 



READ CYCLE TIMING DIAGRAM 


READ CYCLE I 2 


■-- 

ADDRESS VALID 


- ^AA —- 

PREVIOUS DATA VALID 


DATA VALID 


READ CYCLE H *3 


--^RC- 

ADDRESS VALID 



DATA VALID 


SUPPLY 

CURRENT 


Undefined 1.'."’"' 1 Don't Care 

*1 WE is high for Read cycle. _ 

*2 Device is continuously selected, CS=V|L, OE=V|l. 

*3 Address valid prior to or coincident with CS transition low. 

*4 Transition is measured at the point of ±500mV from steady state voltage. 
*5 This parameter is specified with Load n in Fig. 2. 


















MB81C75-25 FUJITSU 

MB81C75.35 mwmm 



WRITE CYCLE*’ 


Write Cycle Time*^ twc 

Address Valid to End of Write t^vy 

Chip Select to End of Write End of Write tew 

Data Valid to End of Write tow 

Data Hold Time 
Write Pulse Width 
Address Setup Tirne 
Write Recovery Time 
Output High-Z from WE*^*"^ 


Output Low-Z from WE*^*^ 


WRITE CYCLE TIMING DIAGRAM 




MB 81C75-25 


MB81C75-35 




1 If ^ goes high simultaneously with WE high, the output remains in high impedance state. 

2 All write cycle are determined from last address transition to the first address transition of the 
next address. 

3 Transition is measured at the point of ±500mV from steady state voltage. 

4 This parameter is specified with Load H in Fig. 2. 












FUJITSU 


5 


Note: 

*2 


MB81C75-25 

/ViB81C75.35 


WRITE CYCLE H: CS CONTROLLED*’*2 



If CS goes high simultaneously with WE high, the output remains in high impedance state. 

All write cycle are determined from last address transition to the first address transition of the 
next address. 
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•SBI»«SB2. NORMALIZED STANDBY \ qc , NORMALIZED OPERATING 

SUPPLY CURRENT SUPPLY CURRENT 


MB81C75-25 

MB81C75-35 


FUJITSU 


TYPICAL CHARACTERISTICS CURVES 


Fig. 3-OPERATING SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



4.5 5.0 5.5 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 5 - STANDBY SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



4.5 5.0 5.5 

Vcc. SUPPLY VOLTAGE (V) 


Fig. 4-OPERATING SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



0 25 50 75 100 

Ta, ambient temperature (°C) 


Fig. 6-STANDBY SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



0 25 50 75 100 

Ta. ambient temperature (°C) 
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PUJitstr MB81C75-25 
MB81C75-35 


TYPICAL CHARACTERISTICS CURVES (Cont’d) 


Fig. 8 - ''H" LEVEL OUTPUT VOLTAGE 
vs. LEVEL OUTPUT CURRENT 



Fig. 9 - LEVEL OUTPUT VOLTAGE 
vs. ^'L" LEVEL OUTPUT CURRENT 



Fig. 10-ACCESS TIME vs. SUPPLY 



4.5 5.0 5.5 

Vcc. SUPPLY VOLTAGE (V) 


Fig. 11 - ACCESS TIME vs. AMBIENT 
TEMPERATURE 



Fig. 12- ACCESS TIME vs. LOAD 
CAPACITANCE 



5-78 


0 50 100 150 200 

Cl, load capacitance (pF) 
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MB81C75-35 


PACKAGE DIMENSIONS 


(Suffix: -PJ) 
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MB81C75-35 


FUJITSU 


PACKAGE DIMENSIONS 

(Suffix: CV) 



28-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-28C-A03) 


*PIN N0.1 INDEX 



.550±.010 

(13.97±0.25) 


.350±.010 

(8.89±0.25) 


.045(1.14)TYP 
.065(1.65)TYP 


.083(2.1 DMAX 


-"LE 


^ .025±.005 
(0.64±0.13) 


.025±.005 1 
(0.64±0.13) 

R.608(0.20)TYPy 

(28PLCS) 


*PIN N0.1 

INDEX 


.050±.006 

(1.27±0.15) 

.075(1.905)1 

TYP 


^.200(5.08) ^ 

TYP 

.260(6.60) 

TYP 


R.012(0.30) 
/ (4PLCS) 
.050±.006 
(1.27±0.15) 


.460(11.68) 

TYP 


.400(10.16) 

TYP 


.075(1.905) f 
TYP I 

.045(1.14) 

TYP 

^.045(1.14) 

TYP 


•Shape of PIN N0.1 INDEX: Subject to change without notice. 
©FUJITSU LIMITED 1987 C28009S-1C 


Dimensions in inches 
and (millimeters) 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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CMOS 65536-BIT 
STATIC RANDOM 
ACCESS MEMORY 


64K-BIT (8192x8) HIGH SPEED CMOS STATIC RANDOM 
ACCESS MEMORY WITH AUTOMATIC POWER DOWN 

The Fujitsu MB 81C78A is 8192 words x 8 bits static random access memory 
fabricated with a CMOS process. The memory utilizes asynchronous circuitry 
and may be maintained in any state for an indefinite period of time. All pins 
are TTL compatible and a single 5 volts power supply is required. 

A separate chip select (CSi) pin simplifies multipackage systems design. It 
permits the selection of an individual package when outputs are OR-tied, 
and furthermore on selecting a single package by CSi, the other deselected 
packages automatically power down. 

All devices offer the advantages of low power dissipation, low cost, and high 
performance. 

• Organization: 8192 words x 8 bits 

• Static operation: No clock or timing strobe required 

• Fast access time: tAA= tACSi = 35 ns max. (MB 81C78A-35) 

tAA = tACSi = 45 ns max. (MB 81C78A-45) 

• Low power consumption: 495 mW max. (Operating) 

138 mW max. (Standby, TTL level) 

83 mW max. (Standby, CMOS level) 

• Single +5V supply, ±10% tolerance 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capability 

• Chip select for simplified memory expansion, automatic power down 

• All inputs and outputs have protection against static charge 

• Standard 28-pin Plastic DIP package (Suffix: -P-SK) 

• Standard 28-pin Bend type Plastic Flat package (Suffix: -PF) 

• Standard 32-pad Leadless Chip Carrier (Suffix: -CV) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 


Supply Voltage 


Input Voltage on any pin 
with respect to GND 


Output Voltage on any I/O 
with respect to GND 



Output Current 

mem 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 


Storage 

PLASTIC 


-40 to +125 


Temperature 

CERAMIC 

Tstg 

-65 to +150 

C 


NOTE; Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


November 1987 
Edition 2.0 


PLASTIC PACKAGE 
DIP-28P-M04 



PLASTIC PACKAGE 
FPT-28P-M02 


CERAMIC PACKAGE 
LCC-32C-A02 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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CAPACITANCE (Ta *25°C,f = 1MHz) 


Parameter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance (Vim = OV) (CS^, CS 2 , OE, WE) 

^11 


7 

pF 

Input Capacitance (V|m = OV) (Other Inputs) 

C|2 


6 

pF 

I/O Capacitance (V|/o = OV) 

G|/o 


8 

pF 
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MB 81C78A-35 FUJITSU 
MB 81C78A-45 lllllllllllllllilli 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

n 

5.0 

5.5 

V 

Input Low Voltage 

V,L 

-2.0* 



V 

Input High Voltage 

V,H 

2.2 


6.0 

V 

Ambient Temperature 

Ta 

0 


70 

°C 


* -2.0V Min. for pulse width less than 20 ns. (V|l Min = -0.5V at DC level) 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 



Unit 

Test Condition 

Input Leakage 

Current 

■ 

-10 

10 

ma 

V|M = OV to Vcc 

Output Leakage 

Current 

■ 

-10 

10 

fxA 

CS-, = V|H or CS 2 = V||_ or WE = V|l or 
^ = V,h,Vout= 0V to Vcc 

Operating Supply 

Current 

•cc 



mA 

CS-i = V|L 

I/O = Open, Cycle = Min 

Standby Supply 

Current 

B 



mA 

Vcc “ Min to Max. CS^ = Vcc"0.2V 

V|N < 0.2V or V|N ^ Vcc-0.2V 

B 


25 

mA 

CSi = V|H 

Output Low 

Voltage 

VoL 


0.4 

V 

Iql = 8mA 

Output High 

Voltage 

VoH 

m 


V 

loH ” -4mA 

Peak Power-on 

Current 

B 


50 

mA 

Vcc = OV to Vcc Min. 

CSi = Lower of Vcc or V|h Min. 
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MB81C78A-35 

MB81C78A-45 


FUJITSU 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 
READ CYCLE*^ 


Parameter 



MB81C78A-45 



Max 

Min 

Max 

Read Cycle Time 

^RC 

35 


45 


ns 

Address Access Time*^ 

f AA 


35 



ns 

CSi Access Time*^ 

^ACSI 


35 


45 


CS 2 Access Time*^ 

^ACS2 


15 


20 

ns 

Output Hold from Address Change 

I 

0 

3 


3 


ns 

OE Access Time 

^OE 


15 


20 

ns 

Output Active from CSi *^*® 

iimnii 

5 


5 


ns 



3 


3 


ns 

Output Active from OE*^*® 

^OLZ 

3 


3 


ns 

Output Disable from CSi 

^HZI 


20 


25 

ns 

Output Disable from CS 2 *^*® 

^HZZ 


20 


25 

ns 

Output Disable from OE*^*® 

^OHZ 


20 


25 

ns 


Note: *1 
*2 
*3 
*4 
*5 


WE is high for Read cycle. _ _ 

Device is continuously selected, CSi = V|l> CS 2 = V|h and OE = V||_. 

Address valid prior to or coincident with CSi transition low, CS 2 transition high. 
Transition is specified at the point of ±500mV from steady state voltage. 

This parameter is specified with Load n in Fig. 2. 

















FUJITSU MB81C78A-35 
M881C78A-45 



Note: *1 WE is high for Read cycle. 

*2 Device is continuously selected, = V|i^CS 2 = V|h and ^ = V|l. 
y Address valid prior to or coincident with CSi transition low, CS 2 transition high. 
*4 Transition is specified at the point of ±500mV from steady state voltage. 

*5 This parameter is specified with Load n in Fig. 2. 
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WRITE CYCLE 


Parameter 

Symbol 

MB81C78A-35 

MB81C78A45 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time*^ 

■■ 

35 


45 


ns 

CSi to End of Write 


30 


40 


ns 

-;- 

CS 2 to End of Write 

t CW2 

20 


25 


ns 

Address Valid to End of Write 


30 


40 


ns 

Address Setup Time 


0 


0 


ns 

Write Pulse Width 

twp 

20 


25 


ns 

Data Setup Time 

tow 

17 


20 


ns 

Write Recovery Time*^ 

twR 

3 


3 


ns 

Data Hold Time 

tpH 

0 


0 


ns 

Output High-Z from WE*^*® 

tyv2 


15 


20 

ns 

Output Low-Z from WE*^*® 

tow 

0 


0 


ns 


Note: *1 If CSi goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All write cycles are determined from the last address transition to the first address transition of next address. 
*3 twR is defined from the end point of Write Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage. 

*5 This parameter is specified with Load n in Fig. 2. 
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Note: *1 If OE, , and CS 2 are in the READ Mode during this period, I/O pins are in the output state so that the input 
signals of opposite phase to the outputs must not be applied. 

*2 All write cycle are determined from the last address transition to the first address transition of next address. 

*3 tyvR is defined from the end point of WRITE Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage. 

*5 This parameter is specified with Load n in Fig. 2. 
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Note: *1 If OE, CSi, and CS 2 are in the READ Mode during this period, I/O pins are in the output state so that the input 
signals of opposite phase to the outputs must not be applied. 

*2 All write cycles are determined from the last address transition to the first address transition of next address. 

*3 tyvR is defined from the end point of WRITE Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage. 

*5 This parameter is specified with Load n in Fig. 2. 
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FUJITSU MB81C78A-35 
MB81C78A-4S 


Fig. 3 - NORMALIZED ACCESS 
TIME vs. SUPPLY VOLTAGE 


Fig. 4 - NORMALIZED ACCESS 
TIME vs. AMBIENT TEMPERATURE 



VcC' SUPPLY VOLTAGE (V) 


Fig. 5 - NORMALIZED POWER SUPPLY 
CURRENT vs. AMBIENT TEMPERATURE 



Ta, ambient temperature (“o 



Ta, ambient temperature (®C) 

Fig. 6 - NORMALIZED POWER SUPPLY 
CURRENT vs. AMBIENT TEMPERATURE 



0 20 40 60 80 

Ta, ambient TEMPERATURE (“O 


Fig. 7 - NORMALIZED POWER SUPPLY 
CURRENT vs. SUPPLY VOLTAGE 



4.5 5.0 5.5 

Vcc/ SUPPLY VOLTAGE (V) 
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Ice. NORMALIZED POWER 

tAcsi. NORMALIZED ACCESS TIME SUPPLY CURRENT 


MB81C78A-35 FUJITSU 
M881C78A.45 


Fig. 8 - NORMALIZED POWER SUPPLY 
CURRENT vs. SUPPLY VOLTAGE 



Fig. 9 - NORMALIZED ACCESS 
TIME vs. LOAD CAPACITANCE 



0 100 200 
Cl, load capacitance (pF) 


Fig. 10 - NORMALIZED ACCESS 
TIME vs. LOAD CAPACITANCE 



0 100 200 


Fig. 11 - NORMALIZED ACCESS 
TIME vs. LOAD CAPACITANCE 



0 100 200 


Cl, load capacitance (pF) 


Cl, load capacitance (pF) 


Fig. 12 - NORMALIZED POWER 
SUPPLY CURRENT vs. FREQUENCY 
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PACKAGE DIMENSIONS 

PLASTIC DIP (Suffix: P-SK) 


28-LEAO PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-28P-M04) 










MB81C78A-35 

MB81C78A-45 

FUJITSU 

PACKAGE DIMENSIONS 

PLASTIC FPT (Suffix: -PF) 
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FUJITSU MB8TC78A-35 
M881C78A-45 


PACKAGE DIMENSIONS 


CERAMIC LCC (Suffix: -CV) 


32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-32C-A02) 



* Shape of PIN NO. 1 INDEX: Subject to change without notice. 

Dimensions in inches 

©FUJITSU LIMITED 1987 C32011S-3C (millimeters) 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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FUJITSU 


CMOS 73728-BIT 
STATIC RANDOM 
ACCESS MEMORY 


MB81C79A-35 

MB81C79A-45 



Novenber 1987 

72K-BIT (8192x9) HIGH SPEED CMOS STATIC RANDOM 2.0 

ACCESS MEMORY WITH AUTOMATIC POWER DOWN 


The Fujitsu MB 81C79A is 8192 words x 9 bits static random access memory 
fabricated with a CMOS process. The memory utilizes asynchronous circuitry 
and may be maintained in any state for an indefinite period of tjme. All pins 
are TTL compatible and a single 5 volts power supply is required. 

A separate chip select (CS-i) pin simplifies multipackage systems design. It 
permits the selection of an individual package when outputs are OR-tied, 
and furthermore on selecting a single package by CS^, the other deselected 
packages automatically power down. 

All devices offer the advantages of low power dissipation, low cost, and high 
performance. 

• Organization: 8192 words x 9 bits 

• Static operation: No clock or timing strobe required 

• Fast access time: tAA=tAcsi = 35 ns max. (MB 81C79A-35) 

tAA ^Acsi = 45 ns max. (MB 81C79A-45) 

• Low power consumption: 495 mW max. (Operating) 

138 mW max. (Standby, TTL level) 

83 mW max. (Standby, CMOS level) 

• Single +5V supply, ±10% tolerance 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capability 

• Chip select for simplified memory expansion, automatic power down 

• All inputs and outputs have protection against static charge 

• Standard 28-pin Plastic DIP package (Suffix: -P-SK) 

• Standard 28-pin Bend type Plastic Flat package (Suffix: -PF) 

• Standard 32-pad Leadless Chip Carrier (Suffix: -CV) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 

V 

Input Voltage on any pin 
with respect to GND 

V,N 

—3.5 to +7 

V 

Output Voltage on any I/O 
with respect to GND 

VoUT 

-0.5 to +7 

V 

Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

^BIAS 

-10 to +85 

°C 

Storaae PLASTIC 

T 

-40 to+125 


Temperature CERAMIC 

•STG 

_ 

-65 to +150 

C 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to‘high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU MB81C79A-35 
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Fig. 1 - MB 81C7gA BLOCK DIAGRAM 



CAPACITANCE (Ta =25°C,f = 1MHz) 


Parameter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance (V|m = OV) (CSi, CS 2 , OE, WE) 

C|i 


7 

PF 

Input Capacitance (V|m = OV) (Other Inputs) 

-C|2 


6 

pF 

I/O Capacitance (V|/o = 0V) 

C|/o 


8 

pF 
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RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

B 

5.0 

5.5 

V 

Input Low Voltage 

V,L 

-2.0* 


0.8 

V 

Input High Voltage 

V,H 

2.2 


6.0 

V 

Ambient Temperature 

Ta 

0 


70 

°C 


* -2.0V Min. for pulse width less than 20 ns. (V|l Min = -0.5V at DC level) 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

iQm 

Max 

Unit 

Test Condition 

Input Leakage 

Current 

■ 

-10 

10 


V||vj = OV to Vcc 

Output Leakage 

Current 

•lo 

-10 

10 

fiA 

CS-j = V|n or CS 2 ~ V|i_ or WE ~ V|i_ or 

OE = V|H, Vqut “ ^cc 

Operating Supply 

Current 



90 


CSi = V|L 

I/O = Open, Cycle = Min 

Standby Supply 

Current 



15 

1 


Vcc == Min to Max. CSi = Vcc“0-2V 

V,N g 0.2V or V|N ^ Vcc-0.2V 



25 


CSi = V|H 





B 

• oL = 8mA 

Output High 

Voltage 

VoH 

2.4 


V 

Iqh “ -4mA 

Peak Power-on 

Current 

Ipo 


50 

mA 

Vcc ~ 8V to Vcc Min. 

CSi = Lower of Vcc or V|h Min. 
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FUJITSU 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 
READ CYCLE*’ 


Parameter 

Symbol 

MB 81C79A-35 

MB 81C79A-45 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

^RC 

35 


45 


ns 

Address Access Time*^ 

^AA 


IIQIIH 


45 

ns 

CSi Access Time*^ 





45 

ns 

CS 2 Access Tlme*^ 

^ACS2 


15 


20 

ns 

Output Hold from Address Change 

^OH 

3 


3 


ns 

OE Access Time 

^OE 


15 


20 

ns 

Output Active from CSi 

^LZI 

5 


5 


ns 

Output Active from CS 2 *^*® 

^LZ2 

3 


3 


ns 

Output Active from OE*^*® 

^OLZ 

3 


3 


ns 

Output Disable from CSi 

iiiiQHiim 


20 


25 

ns 

Output Disable from CS 2 * ® 

^HZ2 


20 


25 

ns 

Output Disable from OE*^*® 

tOHZ 


20 


25 

ns 


Note: *1 WE is high for Read cycle. _ _ 

*2 Device is continuously selected, CSi = Vn_, CS 2 = V|h and OE = V|l. 

*3 Address valid prior to or coincident with CSi transition low, CS 2 transition high. 
*4 Transition Is specified at the point of ±500mV from steady state voltage. 

*5 This parameter is specified with Load n in Fig. 2. 
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Note: *1 WE is high for Read cycle. _ _ 

*2 Device is continuously selected, CS-i = Vil, CS 2 = V|h and OE = V||_. 

*3 Address valid prior to or coincident with CSi transition low, CS 2 transition high. 
*4 Transition is specified at the point of ±500mV frorn steady state voltage. 

*5 This parameter is specified with Load II in Fig. 2. 
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FUJITSU 


WRITE CYCLE 


Parameter 

Symbol 

MB 81C79A-35 

MB 81C79A-45 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time ^ 

two 

35 


45 


ns 

CSi to End of Write 

tcwi 

30 


40 


ns 

CS 2 to End of Write 

tcw2 

20 


25 


ns 

Address Valid to End of Write 

^AW 

30 


40 


ns 

Address Setup Time 

^AS 

0 


0 


ns 

Write Pulse Width 

twp 

20 


25 


ns 

Data Setup Time 

tow 

17 


20 


ns 

Write Recovery Time*^ 

twR 

3 


3 


ns 

Data Hold Time 

toH 

0 


0 


ns 

Output High-Z from WE*^*® 

tw2 


15 


20 

ns 

Output Low-Z from WE*^*® 

tow 

0 


0 


ns 


Note: 


*1 If CSi goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All write cycles are determined from the last address transition to the first address transition of next address. 
*3 twR is defined from the end point of Write Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage. 

*5 This parameter is specified with Load II in Fig. 2. 


5 
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1 If OE, CSi, and CS 2 are in the READ Mode during this period, I/O pins are in the output state so that the input 
signals of opposite phase to the outputs must not be applied. 

2 All write cycle are determined from the last address transition to the first address transition of next address. 

3 twR is defined from the end point of WRITE Mode. 

4 Transition is specified at the point of ±500mV from steady state voltage. 

5 This parameter is specified with Load n in Fig. 2. 
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Note: *1 If OE, CSi, and CS 2 are in the READ Mode during this period, I/O pins are in the output state so that the input 
signals of opposite phase to the outputs must not be applied. 

*2 All write cycles are determined from the last address transition to the first address transition of next address. 

*3 twR is defined from the end point of WRITE Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage. 

*5 This parameter is specified with Load 11 in Fig. 2. 
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FUJITSU MB81C79A-35 

mmmm mb8ic79a.45 



Fig. 3 - NORMALIZED ACCESS 
TIME vs. SUPPLY VOLTAGE 



Fig. 5 - NORMALIZED POWER SUPPLY 
CURRENT vs. AMBIENT TEMPERATURE 



0 20 40 60 80 

Ta, ambient temperature (“O 


Fig. 4 - NORMALIZED ACCESS 
TIME vs. AMBIENT TEMPERATURE 



Ta, ambient temperature (®C) 

Fig. 6 - NORMALIZED POWER SUPPLY 
CURRENT vs. AMBIENT TEMPERATURE 



0 20 40 60 80 

Ta, ambient temperature (°C) 


Fig. 7 - NORMALIZED POWER SUPPLY 
CURRENT vs. SUPPLY VOLTAGE 



4.5 5.0 5.5 


Vcc/ SUPPLY VOLTAGE (V) 
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\cc> NORMALIZED POWER 

^Acsv normalized access time supply current 


MB81C79A-35 FUJITSU 
MB81C79A.45 


Fig. 8 - NORMALIZED POWER SUPPLY 
CURRENT vs. SUPPLY VOLTAGE 



Fig. 10 - NORMALIZED ACCESS 
TIME vs. LOAD CAPACITANCE 



0 100 200 
Cl, load capacitance (pF) 


Fig. 9 - NORMALIZED ACCESS 
TIME vs. LOAD CAPACITANCE 



Cl, load capacitance (pF) 


Fig. 11 - NORMALIZED ACCESS 
TIME vs. LOAD CAPACITANCE 



0 100 200 
Cl, load capacitance (pF) 


Fig. 12 - NORMALIZED POWER 
SUPPLY CURRENT vs. FREQUENCY 






FUJITSU MB81C79A-35 
.:MB81C79A-45 


PACKAGE DIMENSIONS 

PLASTIC DIP (Suffix: P-SK) 


28.LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-28P-M04) 



©1986 FUJITSU LIMITED D28018S-2C 


Dimensions in 
inches (millimeters) 




PACKAGE DIMENSIONS 

PLASTIC FPT (Suffix: -PF) 


MB81C79A-35 FUJITSU 
MB81C79A.45 















MB81C79A-35 

MB81C79A-45 


FUJITSU 




PACKAGE DIMENSIONS 


CERAMIC LCC (Suffix: -CV) 


32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-32C-A02) 



* -Shape of PSN NO. 1 INDEX: Subject to change without notice. 
©FUJITSU LIMITED 1987 C32011S-3C 


Dimensions in inches 
(millimeters) 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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FUJITSU 



I CMOS 73,728-BIT BI-CMOS 

MB82B79-15 

1 


STATIC RANDOM ACCESS MEMORY | 

MB82B79-20 

J 


72K-BIT(8192 x 9) Bi-CMOS HIGH SPEED STATIC 
RANDOM ACCESS MEMORY WITH AUTOMATIC POWER DOWN 


TS248-C88X 
October 1988 


The Fujitsu MB82B79 is a 8,192-words by 9-bits static j 
random access memory fabricated with a CMOS silicon 
gate process. To make power dissipation lower and high 
speed, peripheral circuits consist of Bi-CMOS techno¬ 
logy, and to obtain smaller chip size, cells consist 
of NMOS transistors and resistors. 

MB82B79 has 300mil plastic DIP and plastic flat (SOIC) 
as package option. The memory utilizes asychronous 
circuitly and requires +5V power supply. All pins are 
TTL compatible. 

The MB82B79 is ideally suited for use in large computer] 
and other applications where fast access time, large 
-apacity and ease of use are required. 

All devices offer the advantages of low power dissipa¬ 
tion, low cost high performance.• 


8,192 words x 9 bits organization 
Fast access time: 

tAA=tACSl=15ns max./tACS2=tOE= 8ns max.(MB82B79-15) 

tAA=tACSl=20ns max./tACS2=tOE=10ns max.(MB82B79-20) 

Bi-CMOS peripheral 

TTL compatible inputs/outputs 

Completely static operation: No clock required 

Three-state output 

Common data input/output 

Single=5V(±10%) power supply with low current drain 
Active operation = 120mA max. 

S|tandby operation = 15 mA max. (CMOS level) 
Standby operation = 25 mA max.(TTL level) 
Standard 32-pin plastic DIP package : Suffix -P-SK 
Standard 32-pin plastic flat package: Suffix -PF 


ABSOLUTE MAXIMUM RATIN 


GS (See Note) 


Rating 

Symbol 

Values 

Unit 

Supply Voltage 

VCC 

-0.5 to +7.0 

V 

Input Voltage 

VIN 

-3.5 to +7.0 

V 

Output Voltage 

VI/0 

-0.5 to +7.0 

V 

Output Current 

lOUT 

±20 

mA 

Power Dissipation 

PD 

1.0 

W 

Temperature Under Bias 

TBIAS 

-10 to +85 


Storage Temperature Range 

TSTG 

-40 to +125 








PLASTIC PACKAGE 
DIP-32P-M02 


PLASTIC PACKAGE 
FPT-32P-M02 


PIN ASSIGNMENT 

(TOP VIEW) 

A3 C 

1 

32 

□ vcc 

A2 iZ 

2 

31 

□ A4 

A1 C 

3 

30 

bA5 

AO C 

4 

29 

□ A6 

A12 C 

5 

28 

□ A7 

All C 

6 

27 

□ A8 

AlO IZ 

7 

26 

□ A9 

NC C 

8 

25 

□ nc 

NC IZ 

9 

24 

□ csi 

OE IZ 

10 

23 

□ WE 

CS2 □ 

11 

22 

□ l/09 

I/OlD 

12 

21 

□ 1/08 

1/02 IZ 

13 

20 

□ 1/07 

1/03 IZ 

14 

19 

□ l/06 

1/04 IZ 

15 

18 

□ 1/05 

GND IZ 

16 

17 

□ gndq 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, It is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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CAPACITANCE{Ta=25”C, f=lMHz) 


Parameter 





Unit 

I/O Capacitance (VI/0=OV) 

CI/O 



8 

. PF. 

Input Capacitance(VIN=OV) (/CSl, CS2, /WE, /OE) 

CIl 



7 

pF 

Input Capacitance(VIN=0Vy (Other inputs) 

CI2 



6 

PF 
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MB82B7g-15 

MB82B79-20 

PIN DISCRIPTION 


Symbol 

Pin name 

Symbol 

Pin name 

AO to A12 

Address input. 

m 

Write Enable. 

I/Ol to 1/09 

Data input/output. 

VCC 

Power Supply(+5V±10%) 

CSl 

Chip Select 1. 

GND 

Groimd. 

CS2 

Chip Select 2. 

GNDQ 

Ground for output. 

OE 

Output Enable. 

NC 

No Connection. 


TRUTH TABLE 


WE 

CSl 

CS2 

OE 

Mode 

I/O pin 

Power Supply Current 

X 

H 

X 

X 

Standby 

High~Z 

Standby 

X 

L 

L 

X 

Not selected 

High-Z 

Active 

H 

L 

H 

H 

‘'Dout disable 

High-Z 

Active 

H 

L 

H 

L 

Read 

Data out 

Active 

L 

L 

H 

X 

Write 

Data in 

Active 


Legend: H=High level, L=Low level, X=Don't care 

RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) ____ 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

VCC 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

TA 

0 


70 

®c 






MB82B79-15 


DC CHARACTERISTICS mb82B79-20 

(Reconnnended operating conditions otherwise noted,) 


Parameter 

Test Conditions 


Min 

Max 

Unit 

Input Leakage Current 

VIN=GND to VCC 

VCC=max. 

ILI 

-10 

I' 

10 

pA 

Output Leakage Current 

VI/0=GND to VCC 

CS1=VIH or CS2=VIL or 
WE=VIL or 0E=VIH 

ILI/0 

-10 

10 

pA 

Operating Supply Current 

CS1=VIL, l/0=0pen 
Cycle=niin. 

ICC 

■ 

120 

mA 

Standby Supply Current 

VCC=min. to max. 
CS1=VCC-0.2V, VIN<0.2V 
or VIN>VCC-0.2V 

ISBl 

■ 

15 

mA 

Standby Supply Current 

CS1=VIH 

ISB2 

■ 

25 

mA 

Input High Voltage 


VIH 

2.2 

D 

B 

Input Low Voltage 


VIL 


0.8 

B 

Output High Voltage 

I0H=-4mA 

VOH 

D 

■ 

B 

Output Low Voltage 

I0L=8mA 

VOL 

■ 

0.4 

V . 

Peak Power-on Current *2 

VCC=GND to 4.5V 
CSl=Lower of VCC or 

VIH min. 

IPO 

■ 

50 

mA 


Note: *1 -2.0V min, for pulse width less than 20ns. 

*2 The CSl input should be connected to VCC to keep the device deselected. 


Fig. 2 - AC TEST CONDITIONS 


Input Pulse Levels: 

Input Pulse Rise & Fall Time: 
Timing Reference Levels: 


• Output Load 


5V 



480fi 


255S2 


0.6V to 2.4V 

3ns(Transient between 0.8V and 2.2V) 
Input: VIL=0.8V, VIH=2.2V 
Output: VOL=0.8V, V0H=2.2V 


* Including Scope and jig capacitance 



CL 

Parameters measured 

Load I 

30pF 

except tLZ, tHZ, tOW, tOLZ and tOHZ 

Load II 

5pF 

tLZ, tHZ, tow, tOLZ and tOHZ 























































MB82B79-15 

MB82B79-20 

AC CHARACTERISTICS 

(Recommended operating conditions nnless otherwise noted.) 

READ CYCLE *1 __ ___ 


Parameter 

Symbol 

MB82B79-15 

MB82B79-20 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

tRC 

15 


20 


ns 

Address Access Time *2 

tAA 


15 


20 

ns 

/CSl Access Time *3 

tACSl 


15 


20 

ns 

CS2 Access Time 

tACS2 


8 


10 

ns 

/OE Access Time 

tOE 


8 


10 

ns 

Output Hold from Address Change 

tOH 

3 


3 


ns 

Output Low-Z from /CSl *4*5 

tLZl 

3 


3 


ns 

Output Low-Z from CS2 *4*5 

tLZ2 

2 


2 


ns 

Output Low~Z from /OE *4*5 

tOLZ 

2 


2 


ns 

Output High-Z from /CSl *4*5 

tHZl 


8 


10 

ns 

Output High~Z from CS2 *4*5 

tHZ2 


8 


10 

ns 


tOHZ 


8 


10 

ns 


READ CYCLE TIMING DIAGRAM *1 


READ CYCLE I: ADDRESS CONTROLLED *3 (CS1=0E=”L”) 



f- tRC --— 


ADDRESS 




—— tAA —^^ 


1 

^ tOH-^ 

L 

DOUT Previous Data ValidXXX) 

j Data Valid ^ 




r 


READ CYCLE II: CSl, CS2 CONTROLLED *4 


ADDRESS 


CSl 


• tACSl- 


CS2 


OE 


DOUT 




* 4*5 

tLZl- 

-tACS2- 


*4*5 
tLZ2 — 

■ tOE - 


*4*5 

• tOLZ 


!Es: 



- tRC --—-- 



^^_; 





h-tOH 





*4*5 
K- tHZl- 


*4*5 

tHZ2 








*4*5 
tOHZ — 


Data Valid 




I I :Don’t care 


1:Undefined 


Note: *1 /WE is high for Read cycle. __ 

*2 Device is continuously selected, CS=OE=VIL. 

*3 Address valid prior to or coincident with CS transition low. 

*4 Transition is measured at the point of ±500mV from steady state voltage. 
*5 This parameter is specified with Load II in Fig. 2. 5-1 IS 







































































MB82B79-15 

MB82B79-20 




Parameter 


Write Cycle Time 


Address Valid to End of Write 


/CSl to End of Write 


CS2 to End of Write 




Symbol 


MB82B79-15 


MB82B79-20 




Data Hold Time 


Write Pulse Width 


*2 

Write Recovery Time 


Address Setup Time 


Output Low“Z from /WE 


/CSl,/WE 


CS2 


CSl,/WE 


CS2 


* 3*4 


Output High-Z from /\^ 




Note: *1 If CSl, OE and CS2 are in the READ Mode during this period, I/O pins 

are in the out put state so that the input signals of opposite phase to 
the outputs must not be applied. 

*2 tWR is defined from the end point of WRITE Mode. 

*3 Transition is measured at the point of ±500mV from steady state voltage. 
*4 This parameter is specified with Load II in Fig. 2. 
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MB82B79-15 

MB82B79-20 













FUJITSU LIMUTED 














32 PINS PLASTIC FLAT PACKAGE 


(CASE No FPT-32P-M021 
Dimensions in inchesCmi11imeters) 


.006±.002 
0.15±0.05 
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CMOS 262,144 BIT 
STATIC RANDOM 
ACCESS MEMORY 


262,144 WORDS x 1 BIT HIGH SPEED CMOS STATIC 
RANDOM ACCESS MEMORY 

The Fujitsu MB81C81A is 262,144 words x 1 bit static random access memory 
fabricated with a CMOS technology. 

Since MB81C81A consists of NMOS cells and CMOS peripherals, It Is packaged In 300 
mil DIP and reached low power dissipation such as 550 mW. 

It uses fully static circuitry and therefore requires no clocks or refreshing to operate. 

The MB81C81A Is designed for memory applications where high performance, low cost, 
large bit storage and simple interfacing are required. 

MB81C81A is compatible with TTL logic families in all respects; Input, output and a 
single +5 V supply. 

• Organization: 262,144 words x1 bit 

• Static operation: No clocks or refresh required 

• Fast access time: 35 ns max. (MB81C81A-35) 

45 ns max. (MB81C81A-45) 

• Single +5V supply H 0% tolerance 

• Separate data input and output 

• TTL compatible inputs and output 

• Three-state output with OR-tle capability 

• Chip select for simplified memory expansion, automatic power down 

• AIMnputs and output have protection against static charge 



300 mil width 24-pin Dual In-Line Package 
(Suffix: Plastic DIP; P-SK, Ceramic DIP; C-SK) 
24 pad LOG (Suffix: CV) 

24 pad SOJ (Suffix: PJ) 


* DC: min. = -0.5 V 
NOTE: 

Permanent device damage may occur If the above Absolute Maximum 
Ratings are exceeded. Functional operation should be restricted to the 
conditions as detailed in the operational sections of this data sheet. Exposure 
to absolute maximum rating conditions for extended periods may affect 
device reliability. 


May 1988 
Edition 1.0 



This device contains circuitry to protect the 
inputs against damage due to high static 
voitages or eiectric tieids. However, it is 
advised that normai precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high impedance 
circuit. 


Copyright ©1988 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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FUJITSU 

lillH 


MB81C81A-35 

MB81C81A-45 


Fig. 1 - MB81C81A BLOCK DIAGRAM 



TRUTH TABLE 


E9 


Mode 

Output 

Power 

H 

■1 

Not Selected 

HIgh-Z 

Standby 

L 

L 

Write 

HIgh-Z 

Active 

L 

■■ 

Read 

Dout 

Active 


CAPACITANCE (ta = 25 °c, f »= 1 mhz) 


Parameter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance (ViN = 0 V) 

CIN 


,6.,; , 

PF 

^ Capacitance (Vcs = 0 V) 



8 

PF 

Output Capacitance (VbuT = 0 V) 

COUT 


8 

pF 
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RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

VIL 

1 

o 

cn 


0.8 

V 

Input High Voltage 

VIH 

2.2 


6.0 

V 

Ambient Temperature 

Ta 

0 


70 

®C 


* -3.0 V Min. for pulse width less than 20 ns. 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

Min 

Typ 

Max 

Unit 

input Leakage Current 

ViN = 0 V to Vcc 

Vcc = Max. 

ILI 

-10 


10 

)lA 

Output Leakage Current 

CS = ViH, 

VOUT = 0 V to 4.5 V 

Vcc = Max. 

ILO 

-50 



iiA 

Power Supply Current 

CS = ViL, 
louT = 0 mA 
Vcc = Max. 
Cycle = Min. 

MB81C81A-45 

Icc 




mA 

MB81C81A-35 


Standby Current 

Vcc = Min. to Max. 

CS>Vcc -0.2 V 

ViN< 0.2 V or 

ViN > Vcc - 0.2 V 

ISB1 



15 

mA 

^c = Min. to Max. 

CS = ViH 

ISB2 




Output Low Voltage 

lOL = 16 mA 

VOL 



0.4 

V 

Output High Voltage 

lOH = -4 mA 

IIIIIIIQQII^ 

2.4 



V 

Peak Power on Current*^ 

^c = 0 to Vcc Min. 

CS = Lower of Vcc or 

ViH Min. 

H 



30 

mA 


*1 A pull-up resistor to Vcc on the CS input Is required to keep the device deselected; otherwise, power-on current 
approaches Icc active. 
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FUJITSU MB81C81A-35 
MB81C81A-45 


AC TEST CONDITIONS 


Input Pulse Levels: 

0.6 V to 

2.4 V 

Input Pulse Rise and Fail Times: 

5 ns 


Timing Measurement Reference Levels: 

Input: 

Output: 

ViL = 0.8 V/VlH = 2.2 V 
VOL = 0.8 V/VOH = 2.2 V 

Output Load: Fig. 2 



2V 





AC CHARACTERISTICS 


(Recommended operating conditions uniess otherwise noted.) 


Parameter 

Symbol 

MB81C81A-35 

MB81C81A-45 

Unit 

Min. 

Max. 

Min. 

Max. 

READ CYCLE 

Read Cycle Time *1 

tRC 

35 


45 


ns 

Address Access Time 

tAA 


35 


45 

ns 

Chip Select Access Time *2 

tACSI 


35 


45 

ns 

Output Hold from Address Change 

tOH 

5 


5 


ns 

Chip Selection to Output In Low-Z *3 

tLZ 

5 


5 


ns 

Chip Deselection to Output in HIgh-Z *3 

tHZ 

0 

20 

0 

25 

ns 

Chip Selection to Power Up time 

tPU 

0 


0 


ns 

Chip Deselection to Power Down 

tPD 


35 


45 

ns 


*1 All Read cycles are determined from the last valid address transitioning to the first address transitioning of next cycle. 
*2 Addesses valid prior to or coincident with GS transition low. 

*3 Transition Is measured at the point of ±500 mV from steady state voltage with specified load In Figure 2. 
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PUaiTSU IVIB81C81A-35 
MB81C81A-45 


AC CHARACTERISTICS (Continued) 

(Recommended operating conditions unless otherwise noted.) 



MB81C81A-35 

MB81C81A-45 

Min. 

Max. 

Mln. 

Max. 


WRITE CYCLE 


Write Cycle Time 


Chip Selection to End of Write 


Address Valid to End of Write 


Address Setup Time 


Address Setup Time 


Write Pulse Width 


Data Valid to End of Write 


Write Recovery Time 


Data Hold Time 


Write Enable to Output In HIgh-Z *1 


Output Active from End of Write *1 



WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE: WE CONTROLLED *2 


ADDRESS VV' 





Vy : Don’t Care 


*1 Transition is measured at the point of ±500 mV from steady state voitage. 
*2 CS or WE must be high during address transition. 
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MB81C81A-35 FUJITSU 
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WRITE CYCLE TIMING DIAGRAM 


WRITE CYCLE: CS CONTROLLED *1 


^— ^wz 




*1 ^ OR must be high during address transitions. 

*2 All write cycle are determined from last valid address transitioning to the first address transitioning of next cycle. 
*3 Transition Is measured at tSOOmV from steady state voltage with specified load In Fig. II. 
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PACKAGE DIMENSIONS 


24-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24P-M03) 


(EJECTOR MARK) 


P .260±J 
(6.60±C 


60±.010 

60±0.25) 


.300±.010 

(7.62±0.25) 


1.170!:g?g 

(2$.72!g;|g) 


. 010±.002 I 
(0.25±d.05) 



172(4.36)MAX 


.ir8(3.0)MIN 


.018t.0Q3 .020(0.51 )M IN 

(0.46±0.08) 


Dimensions in 
inches (mliilmeters) 


© FUJITSU LIMITED 1987 D24017S-2C 
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PACKAGE DIMENSIONS (Continued) 


24-LEAD CERAMIC(CERDIP) DUAL IN-LINE PACKAGE 
(CASE No: DIP-24C-A08) 


R.050(1.27)REF 



.293±.010 

(7.44±0.25) 




.3001.010 

(7.6210.25) 


1.1871.012 
(30.1510.30) 


I .0101.002 
(0.2510.05) 


.050(1.27)MAX 



.1001.010 I .0501.004 
(2.5410.25) '“(1.2710.10) 

_1.100(27.94)REF 


!)FUJITSU LIMITED 1986 D24030S-2C 


.200(5.08)MAX 


.0501.010 .134 

(1.2710.25) 




+ .016 /o^n+0.41. 
-.014 ‘3.40,0 3g) 


Dimensions in 
inches (millimeters) 
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MB81C81A-35 

IVIB81C81A-45 


PACKAGE DIMENSIONS (Continued) 


24-LEAD CERAMIC(CERDIP) DUAL IN-LINE PACKAGE 
(CASE No: LCC-24P-M01) 


.300(7.62) 

NOM 


J U U TJ LJ U LJ’CrXJ O LJ U 
.050±.005 
(1.27±0.13) 

t 

.091(2. 

31) 

t 


.550(13.97)REF 

NOM 



.340±.005 
I (8.64±0.13) 
.273±.020 I 
(6.93±0.51) 


.025(0.64) 
' MIN 


■144(3.66) 

MAX 


R1R+ noRfiR I!)) 



.102(2.60) 

NOM 


-.032(0.81 )MAX 


) FUJITSU LIMITED 1988 C24051S-3C 


1/^1 .004(0.10) 


.017±.004 

' (0.43±0.10) Dimensions in 

inches (millimeters) 
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FUJITSU 
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PACKAGE DIMENSIONS (Continued) 



24-LEAD CERAMIC LEADLESS CHIP CARRIER 
(CASE No.: LCC-24C-A02) 



.5501.010 
(13.9710.25) 


.3501.010 

^ (8.8910.25) ^ 

* Shape of PIN NO. 1 INDEX: Subject to change 
without notice. 

> FUJITSU LIMITED 1987 C24012S-1C 


R.012(0.30)tYP 
(4PLCS) \ 


.085(2.16) 

TYP 


.0251.005 ' 
(0.6410.13) 


R.008(0.20)TYP^ 

(28PLCS) 


.045(1.14) 

TYP 

.065(1.65) 

TYP 

.083(2.11) 

MAX 


.260(6.60) 
TYP ' 
^ .0251.005 
(0.6410.13) 


*PIN NO.r 
INDEX 


.045(1.14) 

TYP 


.0501.006 

1(1.2710.15) 


.460(11.68) 

TYP 


.300(7.62) 

TYP 


\ .0501,006 
*^(1.2710.15) 
200(5.08) ^ 
TYP 


.125(3.175) 
-TYP- 


.045(1.14)T 
TYP 
.075(1 305 ) 

TYP 

Dimension in 
inches (millimeters) 
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CMOS 262144-BIT 
STATIC RANDOM 


MB81C84A-35 

MB81C84A-45 


FUJITSU 




64K X 4 BIT(262,144-BIT) HIGH SPEED STATIC RANDOM 
ACCESS MEMORY WITH AUTOMATIC POWER DOWN 

The Fujitsu MB81C84A is a 65,536-words by 4-bits static random access 
memory fabricated with a CMOS silicon-gate process. To make power dissipa¬ 
tion lower, peripheral circuits consist of CMOS technology, and to obtain 
smaller chip size,cells consist of NMOS transistors and resistors. MB81C84A has 
300mil plastic DIP and 300mil plastic small outline J-lead (SOJ) as package 
option. The memory utilizes asynchronous circuitly and requires +5V power 
supply. All pins are TTL compatible. 

The MB81C84Ais ideally suited for use in large computer systems and other 
applications where fast access time, large capacity and ease of use are required. 
All devices offer the advantages of low power dissipation, low cost and high 
performance. 

• Organization: 65,536 words x 4 bits 

Fast access time: tAA ^acs ^ 35 ns max. (MB81C84A-35) 
tAA “ ^Acs " 45 ns max. (MB81C84A-45) 

• Completely static operation: No clock required 

• TTL compatible inputs/outputs 

• Three-state output 

• Common data input/output 


April 1988 
Edition 2.0 



• Single +5V power supply, ±10% tolerance 

• Low power standby: 660 mW max. (Active) 

165 mW max. (Standby, TTL level) 

83 mW max. (Standby, CMOS level) 

• Standard 24-pin PLASTIC DIP package (300mil) : Suffix -P-SK 

• Standard 24-pin PLASTIC SOJ package (300mil) : Suffix -PJ 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage 

V,N 

-3.0 to +7.0 

V 

Output Voltage 

VOUT 

-0.5 to +7.0 

V 

Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

°C 

Storage 

Temperature Range 

Tstg 

-45 to + 125 

"C 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


PIN ASSIGNMEN1 

r 

AibC 

1 

^ 24 

□ Vcc 

AoC 

2 

23 

□ Ai4 

Al C 

3 

22 

3 A,3 

A2C 

4 

21 

H Ai2 

AaC 

5 

20 

□ All 

A4C 

6 

19 

3 A 10 



TOP VIEW 


AtC 

7 

18 

3 Ag 

AeC 

8 

17 

3 I /04 

AbC 

9 

16 

□ 1/03 

AsC 

10 

15 

□ I /02 

csC 

11 

14 

3 I/O, 

GND[“ 

12 

13 

3ws 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU MB81C84A-35 
M881C84A-45 



CAPACITANCE (Ta “ 25°C, f = 1 MHz) 













MB81C84A-35 Fujitsu 
M881C84A-45 


RECOMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

V,L 

-2.0*1 


0.8 

V 

Input High Voltage 

V,H 

2.2 


6.0 

V 

Ambient Temperature 

Ta 

0 


70 

°C 


-2.0 V Min. for pulse width less than 20 ns. (V|l min. = —0.5 V at DC level) 

DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Max 

Unit 

Test Conditions 

Standby Supply Current 

Ubi 


30 

mA 

^= V,H, V,N=GNDor Vcc 

Standby Supply Current 

•SB2 


15 

mA 

CS>Vcc -0.2V, V|N = GND or Vcc 

Operating Supply Current 

Ice 


120 

mA 

Cycle = Min., Iqut = 0mA, CS = V|l 

Input Leakage Current 

Ili 

-10 

10 

ma 

V,N = OV to Vcc 

Output Leakage Current 

•li/o 

-50 

50 

ma 

CS = V|H, Vqut ~ 0 to Vcc 

Output High Voltage 

Vqh 

2.4 


V 

Iqh = -4 mA 

Output Low Voltage 

VoL 


0.4 

V 

Iql 8 mA 


Note: All voltages are referenced to GND 


Fig. 2 - AC TEST CONDITIONS 


• Output Load 


+5V 



• Input Pulse Levels; 0.6V to 2.4V 

• Input Pulse Rise & Fall Times; 5 ns (Transient between 0.8V and 2.2V) 

• Timing Reference Levels; Input: V|l = 0.8V, V|h = 2.2V 

Output: Vql = 0.8V, Vqh = 2.2V 


* Including Scope and Jig Capacitance 



R1 

R2 

CL 

Parameters Measured 

Load 1 

480^2 

255n 

30 pF 

except t[_z. tHZ' twz/ and tow 

Load II 

480n 

2550 

5pF 

tLZr tnZrtWZ, tow 
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FUJITSU MB81C84A-35 
M881C84A-45 


AC CHARACTERISTICS (Recommended operating conditions unless otherwise noted.) 

READ CYCLE 


Parameter 

Symbol 


MB81C84A-45 




Min 


Read Cycle Time 

^RC 

35 


45 


ns 

Address Access Time 

^AA 

35 

35 


45 

ns 

Chip Selection Access Time 

^ACS 


35 


45 

ns 

Output Hold from Address Change 

^OH 

0 


0 


ns 

Output Hold from Chip Selection 

foHC 

0 


0 


ns 

Chip Selection to Output Low-Z 

tLZ 

5 


5 


ns 

Chip Deselection to Output HIgh-Z 

tHZ 

0 

20 

0 

25 

ns 

Power Up from Chip Selection 

tpu 

0 




ns 

Power Down from Chip Selection 

tpD 


35 


35 

ns 


READ CYCLE TIMING DIAGRAM 


READ CYCLE 1*^ 



r T 

Vt 

ADDRESS 1 

r ^ lyf 

L -n 


-tAA-^ 


"■-tOH-^ 


Dout previous data valid )()( 

DATA VALID 


READ CYCLE: CS CONTROLLED 






ADDRESS )j 

: 



1 1 


CS 


Dout 


SUPPLY 

CURRENT 



Note: *1 WE is high for Read cycle. 

*2 All Read cycle timings are referenced from the last valid address to the first transitioning address. 

*3 Device is continously selected, CS = V|L._ 

*4 Address valid prior to or coincident with CS transition low. 

*5 Transition is measured at ±500mV from steady state voltage with specified load in Fig. 2. 
















































MB81C84A-35 FUJITSU 
MB81C84A-45 


WRITE CYCLE 



Write Cycle Time 


Address Valid to End of Write 


Chip Select to End of Write 


Data Valid to End of Write 


Address Setup Time from WE 


Address Setup Time from CS 


Write Recovery Time 


Output High-Z from Write Enable 


Output Low-Z from Write Enable 


WRITE CYCLE TIMING DIAGRAM ^ 




Note: *1 ^ or We must be high during address transitions. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Read cycle timings are referenced from the last valid address to the first transitioning address. 

*4 Transition measured at ±500mV from steady state voltage with specified load in Fig. 2. 

*5 If ^ is in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite 
phase to the outputs must not be applied. 


5-137 












































IIIIIIIIIIIM 

MB81C84A-35 FUJITSU 
MB81C84A.45 


PACKAGE DIMENSIONS 
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FUJITSU MB81C84A-35 


PACKAGE DIMENSIONS (continued) 


24-LEAD PLASTIC SOJ PACKAGE 
(CASE No.: LCC-24P-M01) 


.300(7.62) 

NOM 


.3401.005 
I (8.6410.13) 
.2731.020 I 
(6.9310.51) 


ITT 

J LJ U U O rj 0 U U U L 
.0501.005 

j 

a 

r" 


(1.2710.13) 

.091 (2. 

31) 


.550(13.97)REF ' 

NOM ' 

h - 


.615(15.62) 

NOM 



) FUJITSU LIMITED 1987 C24051S-1C 


^ .025(0.64) 
MIN 


■ 144(3.66) 
MAX 


-.032(0.81 )M AX 


.102(2.60) 

NOM 


I I .017+.004 

^ *""(0.4310.10) 


Dimensions in 
inches (millimeters) 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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CMOS 262,144-BIT 
STATIC RANDOM 



ACCESS MEMORY 


MB 81C86-55 
MB 81C86-70 


September 1986 
Edition 1.0 


64K X 4 BIT(262,144-BIT) HIGH SPEED STATIC RANDOM 
ACCESS MEMORY WITH AUTOMATIC POWER DOWN 

The Fujitsu MB81C86 is a 65,536-words by 4-bits static random access 
memory fabricated with a CMOS silicon gate process. To make power dissipa¬ 
tion lower, peripheral circuits consist of CMOS technology, and to obtain 
smaller chip size, cells consist of NMOS transistors and resistors. The memory 
utilizes asynchronous and requires single -i-5V power supply. All pins are TTL 
compatible. 

The MB 81C86 is ideally suited for use in large computer systems and other 
applications where fast access time, large capacity and ease of use are required. 
All devices offer the advantages of low power dissipation, low cost and high 
performance. 


• Organization: 65,536 words x 4 bits 

• Fast access time: t^^ “ ^acs “ 55 ns max. (MB 81C86-55) 

t^A “ ^Acs “ 70 ns max. (MB 81C86-70) 

• Completely static operation: No clock required 

• TTL compatible inputs/outputs 

• Three-state output 

• Separate data input/output 

• Single +5V power supply, ±10% tolerance 

• Low power standby: 550 mW max. (Active) 

55 mW max. (Standby) 

• Standard 28-pin DIP: (Suffix: -C) 

• Standard 32-pad LCC: (Suffix: -CV) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage 

V,N 

-3.0 to +7.0 

V 

Output Voltage 

VoUT 

-0.5 to +7.0 

V 

Output Current 


±20 

mA 

Power Dissipation 

Pd 

1.0 


Temperature Under Bias 




Storage Temperature Range 

Tstg 

-65 to +150 




CERAMIC PACKAGE 
DIP-28C>A07 


CERAMIC PACKAGE 
LCC-32C-A02 


PIN ASSIGNMENT 

Ae 

C 1 

28 

Dvcc 

A, 

C 2 


□ As 


As 

113 


□ a. 


Ag 

C4 

25 

□ A3 


Alo 

Cs 

24 

□ Ag 


A, 

C6 

23 

□ a, 


Ai 2 

C 7 

22 

□ Ao 



C8 

21 

□ 1. 


A,„ 

C9 

20 

□ l2 


Ai5 

C-0 

19 

□ 0, 



C " 

IS 

□ Og 


l3 

Cl2 

17 

□ O3 


cs 

C>3 

16 

□ O4 


GND 

C 

15 

□ Cvl 




Vcc 




Ag 

A7A6NC 1 As A4 




;4 

3:2:1 




.i., j-.L.L. 



As "5 



•H 


.6 

! 



Aj 

An *7 





Ai 2 'i 



' ?6 

Al 

At3 ’9 


TOA VIEW 

i2S 

Ao 

Ai4 Fc 



rii 

h 

NC 



•23 





122 

0, 

A3 



L?’ 

Og 

\ 

r,v 

:is:i6:i7.'t8:i9:2o 





cs ' NC 1 O4O3 





GND WE 




NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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PtMiTSU mb 81C86-55 
MB 81C86.70 



CAPACITANCE (TA = 25°C,f=1MHz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Output Capacitance (Vqut'^ OV) 

CouT 



8 

pF 

Input Capacitance (Vq 3 = OV) 

Cqs 



7 




























MB 81C86-55 FUJITSU 
MB 81C86-70 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

V,L 

-3.0'’ 


0.8 

V 

Input High Voltage 

V,H 

2.2 


6.0 

V 

Ambient Temperature 

Ta 

0 


70 

"C 


*1 -3.0 V Min. for pulse width less than 20 ns. (V|l min. = -0.5 V at DC level) 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 


Max 

Unit 

Test Conditions 

Standby Supply Current 

IsB 


10 


^ = V,H 

ViN = 0 V to Vcc 


Di 





Input Leakage Current 

Ili 

-5 

5 

ma 

V|N=0VtoVcc 

Output Leakage Current 

•lo 

“5 

5 


^=V,H 

Vqut “OVtoVcc 

Output High Voltage 

VoH 

2.4 


V 

Iqh = -4 mA 

Output Low Voltage 

VoL 


0.4 

V 

Iql = 8 mA 

Peak Power-on Current 

• po 


40 

mA 

Vcc “ 8V to Vcc max. 

^ = Lower of Vcc or V|h Min. 


Note: All voltages are referenced to GND 


Fig. 2 - AC TEST CONDITIONS 
Input Pulse Levels: 0.6V to 2.4V 

Input Pulse Rise & Fall Times: 5ns (Transient between 0.8V and 2.2V) 

Timing. Reference Levels: Input: V|l = 0.8V, V|h = 2.2V 

Output: VoL = 0.8V, VoH = 2.2V 

Output Load 


+5V 


Dqut 



* Including Scope and Jig Capacitance 



Ri 

Rj 

Cl 

Parameters Measured 

Load 1 



30pF 

except tL 2 , t^z^ tw2» ^i^cl tQW 




5pF 

^LZ'^HZ>^\NZ>^0\N 
























































FUJITSU MB 81C86-55 
MB81C86-70 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 
READ CYCLE*1 


Parameter 

Symbol 

MB81C86-55 

MB81C86-70 

Min 

Max 

Min 

Max 

Read Cycle Time*^ 

^RC 

55 


70 


Address Access Time 

^AA 


55 


70 

CS Access Time*^ 

msm 


55 


70 

Output Hold from Address Change 

^OH 

5 


5 


Output Hold from CS 

mmm 

5 


5 


Chip Selection to Output Low-Z *® 

tLZ 

10 


10 


Chip Deselection to Output High-Z*® 

tHZ 

5 

25 

5 

25 

Power Up from CS 

tpu 



0 


Power Down from CS 

tpD 


40 




READ CYCLE TrMlNG DIAGRAM 


READ CYCLE I: ADDRESS CONTROLLED*^ 


ADDRESS 




-tRC- 


■V 


-^AA- 


Dqut 


PREVIOUS DATA VALID 


sx 


- 


DATA VALID 




READ CYCLE II: CS CONTROLLED 




-^RC- 





Note: *1 

*2 

*3 

*4 

*5 


WE is high for Read cycle. 

All Read cycle timings are referenced from the last valid address to the first transitioning address. 

Device is continuously selected, CS = V|l- 

Address valid prior to or coincident with CS transition low. 

Transition is specified ±500mV from steady state voltage with specified load n in Fig. 2 . 
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MB 81C86-55 FUJITSU 
MB 81C86.70 IIIH 


WRITE CYCLE •’•2 


Parameter 

Symbol 

MB81C86-55 

MB81C86-70 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time*^ 

fwc 

55 


70 


ns 

Address Valid to End of Write 

^AW 

45 


50 


ns 

Chip Select to End of Write 

few 

45 


50 


ns 

Data Valid to End of Write 

fow 

25 


30 


ns 

Data Hold Time 

f DH 

5 


5 


ns 

Write Pulse Width 

fwp 

30 


35 


ns 

Address Setup Time 

fAS 

5 


5 


ns 

Write Recovery Time*"* 

fwR 

5 


5 


ns 

Output High-Z from WE*® 

fwz 

0 

25 

0 

25 

ns 

Output Low-Z frorh WE*® 

fow 

5 

30 

5 

35 

ns 


WRITE CYCLE TIMING DIAGRAM*''2 


WRITE CYCLE I: WE CONTROLLED 



Note: *1 CS or WE must be high during address transitions. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Read cycle timings are referenced from the last valid address to the first transitioning address. 
*4 twR is defined from the end point of WRITE Mode. 

*5 Transition is specified ±500mV from steady state voltage with specified load 11 in Fig. 2. 
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FUJITSU 


MB 81C86-55 
MB 81C86-70 



*1 CS or WE must be high during address transitions. ^ 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Write cycle timings are referenced from the last valid address to the first transitioning address. 
*4 twR is defined from the end point of WRITE Mode. 

*5 Transition is specified ±500mV from Steady state voltage with specified Load n In Fig.2. 
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MB 81C86-55 
MB 81C86-70 


PACKAGE DIMENSIONS 

(Suffix: -C) 


28 LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 


(CASE No.: DIP-28C-A07) 


. 050 ( 1 . 27 ) 

REF 


INDEX 

AREA 



r 






rr .. —^ 













1 . 386 ( 35 . 20 ) 1 


. 585 ( 14 . 86 ) 

. 605 ( 15 . 37 ) 




©1986 FUJITSU LIMITED D28019S-1C 


Dimensions in 
inches (millimeters) 


IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH 

FUJITSU 

llllllllllllllllilllllilllH 
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Illllllllllllllllillllllllllllllllill^ 

FUJITSU MB81C86-55 

lllllllllllillllillllllllllllll MB 81C86.70 


PACKAGE DIMENSIONS 

(Suffix: -CV) 


32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-32C-A02) 



(millimeters) 

*Shape of Pin 1 index : Subject to change without notice 
©1985 FUJITSU LIMITED C32011S 


Circuit diagrams utilizing Fujitsu products are included as a 
means of Illustrating typical semiconductor applications; con¬ 
sequently, complete information sufficient for construction pur¬ 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in¬ 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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32K X 9-BIT STATIC RANDOM ACCESS MEMORY 
WITH AUTO MATIC POWER DOWN 

The Fujitsu MB8289 is 32768 words x 9 bits high speed static 
random access memory fabricated with CMOS technology. 

To obtain smaller chip, cell consists of NMOS transistors and 
resistors therefore this device is assembled in 300 mil DIP and 
has such small power dissipation as 550mW max. 

All pins are TTL compatible and single 5 volt power supply is 
required. 

A separate chip select (CS^) pin simplifies multipackage systems 
design. It permits the selection of an Individual package when 
outputs are OR-tied, and furthermore on selecting a single 
package by CS^ the other deselected packages automatically power 
down. 

All devices offer the advantages of low power dissipation, low 
cost, and high performance. 

• Organization ; 32768 words x 9 bits 

• Static operation : no clocks or timing strobe required 

• Fast access time ; t^=t^0Sl=25nsmax, t^QS2“^^^smax(MB8289-25) 

t^=tj^Qg;L=35nsmax, t^Qg2='15nsmax(MB8289“35) 

• Low power consumption ; 660mW max. (Operating) for 25ns 

550mW max. (Operating) for 35ns 
138mW max. (TTL Standby) 

83mW max. (CMOS Standby) 

• Single +5V supply ±10% tolerance 

• TTL compatible Inputs and outputs 

• Three-state outputs with OR-tie capability 

• Chip select for simplified memory expansion, 
automatic power down 

• All inputs and outputs have protection against static 
charge 

• Standard 32-pin DIP package(300 mil) : (Suffix: P-SK) 

• Standard 32-pin FPT package (450mil) : (Suffix: PF) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

VCC 

jummiym 

■1 

Input Voltage on any pin 
with respect to GND 

VIN 

-3.5 to +7 

m 

Output Voltage on any I/O 
pin with respect to GND 

VOUT 

“0.5 to +7 

m 

Output Current 

lOUT 

±20 

mA 

Power dissipation 

PD 

1.0 

W 

Temperature Under Bias 

TBIAS 

-10 to +85 

m 


TSTG 




TS253-A888 



PIN ASSIGNMENT 


A5 C 
A4 C= 
A3 C 
A2 C= 
A1 C= 
AO C 
A12 C 
A13 d 
A14 d 
OE d 
CS2 d 
I/Ol d 
1/02 d 
1/03 d 
1/04 d 
GND d 


d VCC 
d A6 
d A7 
d A8 
d A9 
d AlO 
d All 
d 

d CSl 
d WE 
d 1/09 
d 1/08 
d 1/07 
d 1/06 
d 1/05 
d GNDQ 


1 " 

^' 

32 

2 


31 

3 

T 

30 

4 

0 

29 

5 

P 

28 

6 


27 

7 

V 

26 

8 

I 

25 

9 

E 

24 

10 

W 

23 

11 


22 

12 


21 

13 


20 

■a 





B 

la 


ill 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. _ 
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MB8289~25 

MB8289-a5 



CAPACITANCE (Ta= 25®C, f= lMHz) 


Parameter Condition 


Input Capacitance (CSl,CS2,0E,WE) | VIN=0V 


Input Capacitance (Other Input) I VIN=0V 


I/O Capacitance 
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MB8289-25 

MB8289-35 


RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) __ 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

VCC 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

TA 

0 

— 

70 

’C 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted,) 


Parameter 

Symbol 

Min 

Max 

Unit 

Test Conditions 

Standby Supply Current 

ISBl 

— 

15 

mA 

CS12:VCC-0.2V 

VIN2:VCC-0.2V or VIN^0.2V 

ISB2 

_ 

25 

mA 

VIN^0.2V 

/CS1=VIH 

■gjTjgjggjTgR 

25ns 

ICC 

^ _ ■ 

■MtM 

mA 

IOUT=0mA^ CS1=VIL 

Cycle=Min. 

35ns 

HOI 

Input Leakage Current 

ILI 

- 5 

5 

m 

VIN=0V to VCC 

Output Leakage Current 

ILI/0 

- 5 

5 

pA 

CS1=VIH or CS2=VIL or 

WE=VIL or 0E=VIH, 

VI/0=0 V to VCC 

Input Low Voltage *1 

VIL 


0.8 

V 


Input High Voltage 

VIH 

m’M'M 


V 



VOH 


“ 

V 

I0H=-4 mA 


VOL 


■iM 

V 

I0L=8mA 


*1 -2.0 V Min. for pulse width less than 20 ns.(VIL min. =-0.5 V at DC level) 
Note : All voltages are referenced to GND. 


Fig. 2 - AC TEST CONDITIONS 


Input Pulse Levels: 

Input Pulse Rise & Fall Times: 
Timing Reference Levels: 


0.6 V to 2.4 V 

3ns(Transient between 0.8V and 2.2V) 
Input : VIL=0.8V, VIH=2.2V 
Output: V0L=0.8V, V0H=2.2V 


• Output Load 


+5V 



Including Scope and Jig Capacitance 



R1 

■:W 

CL 

Parameters Measured 

Load I 


■Wtl 


except tLZ, tHZ, tWZ, tOW, tOLZ and tOHZ 

Load II 

f;Wtl 


■BRa 

tLZ, tHZ, tWZ, tow, tOLZ, and tOHZ 
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MB8289-25 

MB8289-35 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 
READ CYCLE *1 


Parameter 


Read Cycle Time 


Address Access Time *2 




Symbol I MB8289-25 


MB8289-35 





Output Hold from 
Address Change 


Output Active from CSl *4*5 


Output Active from CS2 *4*5 




Output Disable from CS1*4*5 


Output Disable from CS2*4*5 


Output Disable from OE *4*5 


Note *1 WE is high for Read Cycle. __ ^ 

*2 Device is continuously selected, CSlrViL, CS2=VIH and OE=VIL. 

*3 Address valid prior to or coincident with CSl transition low, CS2 tran¬ 
sition high. 

*4 Transition is specified at the point of +500mV from steady state voltage. 
*5 This parameter is specified with Load II in Fig. 2. 



WRITE CYCLE #1 


Parameter 


Address Valid to 
End of Write 


CSl to End of Write 


CS2 to End of Write 


Symbol 


MB8289-25 


Min Max 


25 




MB8289-35 


Min Max 


35 




Data Hold Time 


Write Pulse Width 


Write Recovery Time y/3 


Address Setup Time 


Output Low-Z from WE y/4#5 


Output High-Z from WE ims 



Note y/1 If CS goes high simultaneously with WE high, the output remains in high 
impedance state. 

//2 All Write Cycles are determined from the last address transition to the 
first address transition of next address. 

#3 tWR is defined from the end point of Write Mode. 

y/4 Transition is specified at the point of +50dmV from steady state voltage. 
#5 This parameter is specified with Load II in Fig. 2. 
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MB8289-25 

MB8289-35 


WRITE CYCLE TIMING DIAGRAM in 



0 


Undefined 


□ 


Don't Care 


Note in If CS goes high simultaneously with WE high, the output remains In high 
Impedance state. 

in All Write Cycles are determined from the last address transition to the 
first address transition of next address. 
in tWR is defined from the end point of Write Mode. 

i^U Transition is specified at the point of +500mV from steady state voltage 
in This parameter is specified with Load II in Fig. 2. 
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MB8289-25 

MB8289-35 


WRITE CYCLE TIMING DIAGRAM //I 
WRITE CYCLE No.2 (WE Controlled) 



: Undefined 


I I : Don*t Care 


5 


Note in 

n 

in 

y/4 

in 


If CS goes high simultaneously with WE high, the output remains in high 
impedance state. 

All Write Cycles are determined from the last address transition to the 

first address transition of next address. 

tWR is defined from the end point of Write Mode. 

Transition is specified at the point of tSOOmV from steady state voltage. 
This parameter is specified with Load 11 in Fig. 2. 
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TARGET SPECIFICATION FOR NCR ONLY 


MB8289-25 

MB8289-35 



Note //I If CS goes high simultaneously with WE high, the output remains in high 
impedance state, 

//2 All Write Cycles are determined from the last address transition to the 
first address transition of next address. 

//3 tWR is defined from the end point of Write Mode. 

Transition is specified at the point of +500mV from steady state voltage. 
y/5 This parameter is specified with Load II in Fig. 2, 
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32 LEAD PLASTIC DUAL-IN-LINE PACKAGE 


(CASE No DIP-32P-M02) 

Dimensions in i nches (mi I Umeters) 


1.592-.012 V 40.44- 




0 . 86-0 } 


V 1.27-0 J 


. 010±.002 

(0.25±0.05)i 



050 MAX 


.100 TYP 
2,54)_ 


.018±.003 

:o.46±o.o8: 


.207 MAX 
(5.25) 

^- 1 — SEATING PLANE 

.125 MIN 
(3.18) 


.020 MIN 
(0.51 ) 


D32009S-1C(W). 


FUJITSU UyiTED 









F32004S-1C(W) 

FUJITSU UMITED 































Section 6 



Low-Power 
CMOS SRAMs 




Maximum 

Access 


Package 


Sealing 

Page 

Device 

Time (ns) 

Capacity 

Opticns 


Method 

6-3 

MB8464A-80 

80 

65536 bits 

28-pln Plastic 

DIP 

Plastic 


MB8464A-80L 

80 

(8192W X 8b) 

28-pln Plastic 

FPT 

Plastic 


MB8464A-80LL 

80 


32-pad Ceramic LCC 

Metal 


MB8464A-10 

100 






MB8464A-10L 

100 






MB8464A-10LL 

100 






MB8464A-15 

150 






MB8464A-15L 

150 






MB8464A-15LL 

150 
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MB84256-10L 

100 

262144 bits 

28-pln Plastic 

DIP 

Plastic 


MB84256-10L 

100 

(32768W X 8b) 

28-pln Plastic 

FPT 

Plastic 


MB84256-10LL 

100 


32-pad Ceramic LCC 

Metal 


MB84256-12 

120 






MB84256-12L 

120 






MB84256-12LL 

120 






MB84256-15 

150 






MB84256-15L 

150 






MB84256-16LL 

150 





6-25 

MB84256A-70 

70 

262144 bits 

28-pin Plastic 

DIP 

Plastic 


MB84256A-70L 

70 

(32768W X 8b) 

28-pin Plastic 

FPT 

Plastic 


MB84256A-70LL 

70 






MB84256A-10 

100 






MB84256A-10L 

100 






MB84256A-10LL 

100 






MB84256A-12 

120 






MB84256A-12L 

120 






MB84256A-12LL 

120 






MB84256A-15 

150 






MB84256A-15L 

150 






MB84256A-15LL 

150 
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MB841000-80 

80 

1048576 bits 

32-pln Plastic 

DIP 

Plastic 


MB841000-80L 

80 

(131072W X 8b) 

32-pln Plastic 

FPT 

Plastic 


MB841000-10 

100 






MB841000-1OL 

100 
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MB84F256-25 

250 

262144 bits 

28-pln Plastic 

DIP 

Plastic 




(32768W X 8b) 

28-pin Plastic 

FPT 

Plastic 
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FUJITSU 


CMOS 65536-BIT 
STATIC RANDOM 
ACCESS MEMORY 


MB 8464A-80/80L/80LL 
MB 8464A-10/10L/10LL 
MB 8464A-15/15L/15LL 


March 1987 
Edition 2.0 


8,192 WORDS X 8 BIT CMOS STATIC RAM WITH 
LOW POWER AND DATA RETENTION 


The Fujitsu MB 8464A is a 8192-word by 8-bit static random access memory 
fabricated with a CMOS sillicon gate process. The memory utilizes asynchro¬ 
nous circuitry and may be maintained in any state for an indefinite period of 
time. All pins are TTL compatible, and a single 5 volts power supply is re¬ 
quired. 

The MB 8464A is ideally suited for use in microprocessor systems and other 
applications where fast access time and ease of use are required. All devices 
offer the advantages of low power dissipation, low cost, and high performance. 

• Organization; 8192 words x 8 bits 

• Fast access time: 80 ns max. {MB 8464A-80/80L/80LL) 

100 ns max. (MB 8464A-10/10L/10LL) 

150 ns max. (MB 8464A-15/15L/15LL) 

• Completely static operation: No clock required 

• TTL compatible inputs/outputs 

• Three-state output 

• Common data input/output 

• Single +5V power supply, ±10% tolerance 

• Low power standby: IlmW max. (MB 8464A-80/10/15) 

0.55mWmax. (MB 8464A-80L/10L/15L) 

0.55mW max. (MB 8464A-80LL/10LL/15LL) 

• Data retention current: 1mA max. (MB 8464A-80/10/15) 

25iuA max. (MB 8464A-80L/10L/15L) 

2iLiAmax. at 0°Cto40°C 

(MB 8464A-80LL/10LL/15LL) 

• Data retention; 2.0V min. 

• Standard 28-pin DIP (SOOmil width) (Suffix: P-SK) 

(600mil width) (Suffix; P) 

• Standard 28-pin bend-type Flat package (450mil width) (Suffix: PF) 

• Standard 32-pad LCC (Suffix: CV) 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

< 

0 

0 

-0.5 to +7.0 

V 

Input Voltage 

V,N 

-0.5^ to Vcc+0.5 

V 

Output Voltage 

V OUT 

-0.5 to Vcc+0.5 

V 

Temperature Under Bias 

T BIAS 

-10 to +85 

°C 

Storage Temperature 
Range 

CERAMIC 

Tstg 

-65 to +150 

°C 

PLASTIC 

-45 to +125 


*-2.0V for pulse width less than 20ns. 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


PLASTIC PACKAGE PLASTIC PACKAGE 
DIP-28P-M02 DIP-28P-M04 

PLASTIC PACKAGE CERAMIC PACKAGE 
FPT-28P-M02 LCC-32C-A02 


PIN ASSIGNMENT 


NCL 1 
A 12 C 2 
A7C 3 
A6C4 
AsllB 

A4C6 

A3C7 , 
A2C8 
AiC9 
AoC 10 
I/O1CII 
I/O 2 CI 2 
I/O3C13 
GNDC 14 


28DVcc 
27DWt 
26 3052 
25 3 As 


24 


20 


15 


3 A9 
3Aii 

30I 

3^0 

3csi 

31/08 

31 /O 7 

31/06 

31/O5 

31/O4 


;M:tSil6|t7ll8l19i20l 
l/oj|GND|l/04] i/Oe 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU 


IIIIIIIIIIIIIIIIIIIIB 


MB 8464A-80/80L/80LL 
MB 8464A-10/10L/10LL 
MB 8464A-15/15L/15LL 


Fig. 1 - MB 8464A BLOCK DIAGRAM 



) GND 


CSi- 

CS2- 


=0—[E> 


1/O11/O2I/O3I/O4I/O5I/O6I/O7I/O8 


TRUTH TABLE 



CS2 

OE 

WE 

MODE 

SUPPLY CURRENT 

I/O PIN 

H 

X 

X 

X 

NOT SELECTED 

•sB 

HIGH-Z 

X 

L 

X 

X 

NOT SELECTED 

'SB 

HIGH-Z 

L 

H 

H 

H 

DouT disable j 

•cc 

HIGH-Z 

L 

H 

L 

H 

READ 

•cc 

Dqut 

L 

H 

X 

L 

WRITE 

'cc 

D|N 


CAPACITANCE (Ta =25°C,f = 1MHz) 






I 


MB 8464A-80/80L/80LL 
MB 8464A-10/10L/10LL 
MB 8464A-15/15L/15LL 


lllllllllllllllllllllllllllllllllllllllllllllllllll 

FUJITSU 

lllllllllllllllllllllllllllllllllllllllllllllll 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

< 

o 

o 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

V.L 

-2.0* 


0.8 

V 

Input High Voltage 

V,H 

2.2 


Vcc+0.3 

V 

Ambient Temperature 

Ta 

0 


70 



*-2.0 V Min for pulse width less than 20 ns. (V|i_ Min. = -0.3 V at DC level) 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

1 

■ 

Symbol 

MB 8464A- 
80/10/15 

MB 8464A-80L/80LL 
10L/10LL/15L/15LL 

Unit 

Test Condition 

Min 

Max 

Min 

Typ 

Max 

Standby Supply Current 

•sBi 


2 


ima 

0.1 

mA 

CS2< 0.2V, ^ Vec -0.2V 

(CS 2 < 0.2V or CSz > Vcc-0.2V) 

ISB2 


3 


■ 

3 

mA 

CSi ^ V||_| or CS 2 ~ V||_ 

Active Supply Current 

•cci 


50 



50 

mA 

=V,u,CS2 = V,H 

V|N = V|H or V|i_, louT = OrnA 

Operating Supply Current 

Icc2 


60 

■ - 


60 

mA 

Cycle = Min., Duty = 100% 

Iqut ~ 0mA 

Input Leakage Current 

Ili 

-1 

1 

-1 


-1 

jUA 

V,N=0VtoVcc 

Output Leakage Current 

•li/o 

-2 

2 

-2 


2 

ma 

Vj/o=0VtoVcc 

CSi = V|H or CS 2 = V|L or 
^ = V,H orWE = V,|_ 

Output High Voltage 

Vqh 

2.4 


2.4 



V 

loH = -1.0mA 

Output Low Voltage 

< 
o . 

r 


0.4 



0.4 

V 

Iql “ 2.1 mA 


Note: All voltages are referenced to GND 


Fig. 2 - AC TEST CONDITIONS 

• Input Pulse Levels; 0.6V to 2.4V 

• Input Pulse Rise and Fall Times: 5ns (Transient Time between 0.8V and 2.2V) 

• Timing Reference Levels: Input: V|l =0.8V, V|h = 2.2V 

Output: VoL = 0-8V, Vqh = 2.0V 

• Output Load: 



Ri 

R2 

Cl 

Parameters Measured 

Load 1 

1.8K^2 

990n 

100 pF 

except tcLZ/ tOLZ. tcHZ/ tOHZ* tyvLZa'^d tyvHZ 

Load II 

1.8Kn 

990n 

5pF 

tCLZ. tOLZ» ^CHZr toHZ. ^WLZ a^^cl twHZ 


< Output Load > 
+5V 
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8464A.80/801,/8{M.L 
UR 8A6aA.10/10L/10tL 
MB 84MA.15/15M15U; 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 
READ CYCLE 


MB8464A- 
80/80L/80LL 


MB 8464A- 
10/10L/10LL 


MB8464A- 

15/15L/15LL 


Read Cycle Time 
Address Access Time 
GSi Access Time 
CS 2 Access Time 


Output Enable to Output Valid 


Output Hold from Address Change 


Chip Select to Output Low-Z 


Output Enable to Output Low-Z* ^ 


Chip Select to Output High-Z 
Output Enable to Output High-Z*^ 

READ CYCLE TIMING DIAGRAM *2 
READ CYCLE I *3 


DquT 

READ CYCLE II*4 



35 


35 


40 

30 


35 


40 



I—---tOH- 

PREVIOUS DATA VALID 


DATA VALID 



U— 

/^/////// 

-i--tOHZ*‘l — 

DATA VALID 


Note: *1 Transition is measured at the point of ±500mV from steady state voltage. 

*2 WE is high for Read Cycle. 

*3 Device is continuously selected, CSi = OE = V|L, CS 2 = V|H • 

*4 Address valid prior to or coincident with CSi transition low, CS 2 transition high. 











MB 8464A-80/80L/80LL 
MB 8464A-10/10L/10LL 
MB 8464A-15/15L/15LL 


llllllllllllllllllllllllllllllllllllll 

FUJITSU 

llllllllllllllllllllllllll 


WRITE CYCLE 


Parameter 

Symbol 

MB 8464A- 
80/80L/80LL 

MB 8464A- 
10/10L/10LL 

MB 8464A- 
15/15L/15LL 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Write Cycle Time 

^wc 

80 


100 


150 


ns 

Address Valid to End of Write 

^AW 

60 


80 


100 


ns 

Chip Select to End of Write 

^cw 

60 


80 


100 


ns 

Data Valid to End of Write 

^DW 

30 


35 


40 


ns 

Data Hold Time 

^DH 

5 


5 


5 


ns 

Write Pulse Width 

twp 

60 


70 


90 


ns 

Address Setup Time 

^AS 

0 


0 


0 


ns 

Write Recovery Time 

^WR 

10 


10 


10 


ns 

Write Enable to Output Low-Z*^ 

tWLZ 

5 


5 


5 


ns 

Write Enable to Output High-Z*^ 

^WHZ 


30 


35 


40 

ns 


WRITE CYCLE TIMING DIAGRAM *2 


WRITE CYCLE | : WE CONTROLLED 



Note: *1 Transition is measured at the point of ±500mV from steady state voltage. 

*2 If OE, CSi and CS 2 are in the READ Mode during this period, I/O pins are in the output state so that the 
input signals of opposite phase to the outputs must not be applied. 
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FUJITSU 


MB 8464A-80/80L/80LL 
MB 8464A-10/10L/10LL 
MB 8464A-15/15L/15LL 



WRITE CYCLE III; CSa CONTROLLED*^ 



Note: *1 If OE, CS 2 and WE are in the READ Mode during this period, I/O pins are in the output state so that the 
input signals of opposite phase to the outputs must not be applied. 

*2 If OE, CS| and WE are in the READ Mode during this period, I/O pins are in the output state so that the 
input signals of opposite phase to the outputs must not be applied. 

*3 Transition is measured at the point of ± BOOmV from steady state voltage. 
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MB 8464A-80/80L/80LL 
MB 8464A-10/10L/10LL 
MB 8464A-15/15L/15LL 


llllllllllllllll 

FUJITSU 

IIIIIIIIIIIIIIIIIIIIIIH 


DATA RETENTION CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Data Retention Supply Voltage 

Vdr 

2.0 


5.5 

V 

Data Retention 

Supply Current*^ 

Standard 

^DR 



1.0 

mA 

L-Version 


1.0 

25 

ma 

LL-Version*^ 


1.0 

2.0 

juA 

Data Retention Setup Time 

^DRS 

0 



ns 

Operation Recovery Time 

^R 

^RC 



ns 


Note: *2 CS 2 controlled: Vqr = 3.0V, ^2 ^ 0-2V 

CSi controlled: Vdr = 3.0V, CSi > Vdr-0.2V (CS 2 < 0.2V or CS 2 > Vdr-0.2V) 
*3 Vdr= 3.0V, TA=0°Cto 40°C 


DATA RETENTION TIMING 


DATA RETENTION I: CSi CONTROLLED 



DATA RETENTION II: CS 2 CONTROLLED 








II mb 8464A.80^0L/80LL 
FUJITSU mb 8464A-10/10L/10LL 
H IVIB:8464A-15/15L/15LL 


PACKAGE DIMENSIONS 

(Suffix: P) 


28-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-28P-M02) 


.543±.010 

(13.8±0.25) 



-i.407:;°°«(35.73:0;2)- 


.100(2,54) 

TYP 


.600(15.24)TYP 


.010±.002 j 

(0.25+0.05) 



.018±.003 

(0.46±0.08) 


.195(4.96)MAX 


.118(3.0)MIN 


.020(0.51 )MIN 




MB 8464A-80/80L/80LL 
MB 8464A-10/10L/10LL 
MB 8464A-15/15L/15LL 


FUJITSU 

lllllllllllllllllllllllllllllllllllllllllllllll 


PACKAGE DIMENSIONS 

(Suffix: P-SK) 


28-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-28P-M04) 



©1986 FUJITSU LIMITED D28018S-2C 


Dimensions in 
inches (millimeters) 







FUJITSU 


MB 8464A-80/80L/80LL 
MB 8464A.10/10L/10LL 
MB 8464A-15/15L/15U 


PACKAGE DIMENSIONS 

(Suffix: PF) 
















MB 8464A.80/80L/80LL 
MB 8464A-10/10L/10LL 
MB 8464A-15/15L/15LL 


lllllllllllllllllllllllllllllllllllllllllill 

FUJITSU 

lllllllllllllllllllllllllllllllilillllllllll 


PACKAGE DIMENSIONS 


(Suffix: CV) 


32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-32C-A02) 



(millimeters) 

* Shape of PIN NO. 1 INDEX: Subject to change without notice. 

©1987 FUJITSU LIMITED C32011S-3C 


Circuit diagrams utilizing Fujitsu products are included as a 
means of Illustrating typical semiconductor applications; con¬ 
sequently, complete information sufficient for construction pur¬ 
poses is not necessarily given. The information has been carefully 
checked and Is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in¬ 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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CMOS 262144-BIT 
STATIC RANDOM 
ACCESS MEMORY 



FUJITSU 



MB 84256-10/10L/10U 
MB 84256-12/12L/12LL 
MB 84256-15/15L/15LL 


August 1986 
Edition 2.0 


256K-BIT (32,768 x 8) CMOS STATIC RANDOM ACCESS 
MEMORY WITH DATA RETENTION AND LOW POWER 

The Fujitsu MB 84256 is a 32,768-word by 8-bit static random access mem¬ 
ory fabricated with a CMOS silicon gate process.The memory utilizes asynchro- 
nouse circuitry and may be maintained in any state for an indefinite period of 
time. All pins are TTL compatible, and a single -i-5 volts power supply is re¬ 
quired. 

The MB 84256 is ideally suited for use in microprocesser systems and other 
applications where fast access time and ease of use are required. All devices 
offer the advantages of low power dissipation, low cost and high performance. 


• Organization: 32,768 x 8 bits 

• Fast access time: 100 ns max. (MB 84256-10/10L/10LL) 

120 ns max. (MB 84256-12/12L/12LL) 

150 ns max. (MB 84256-15/15L/15LL) 

• Completely static operation: No clock required 

• TTL compatible inputs/outputs 

• Three-state outputs 

• Single+5V power supply, ±10% tolerance 

• Low power standby: 

CMOS level: 5.5 mW max. (MB 84256-10/12/15) 

0.55 mW max. (MB 84256-10L/10LL/12L/12LL/ 
15L/15LL) 

TTL level: 16.5 mW max. (MB 84256-10/10L/10LL/12/12L/12LL/ 

15/15L/15LL) 

• Data retention: 2.0V 

• Standard 28-pin DIP (600 mil) (Suffix: -P) 

• Standard 28-pin Bend-type Plastic Flat Package (450 mil) (Suffix: -PF) 

• Standard 32-pad LCC (Suffix: -CV) 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage 

V,N 

-0.5 to Vcc+0.5 

V 

Output Voltage 

VOUT 

-0.5 to Vcc+(5.5 

V 

Temperature Under Bias 

Tbias 

-10 to +85 

'^C 

Storage 

Temperature Range 

CERAMIC 

-r 

•STG 

-65 to +150 

°C 

PLASTIC 

-40 to +125 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


PLASTIC PACKAGE PLASTIC PACKAGE 
DIP-28P.M02 FPT-28P-M02 



CERAMIC PACKAGE 
LCC-32G-A02 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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MB 84256-10/10L/10LL 
FUJITSU 84256-12/12L/12LL 
M^8^5645/15L/15U 


Fig. 1 - MB 84256 BLOCK DIAGRAM 



l/Oi I/O2 I/O3 I/O4I/O5I/O6I/O7 l/Og 



TRUTH TABLE 


1^^ 

m 


MODE 



mm 

a 

■■ 


•sB 

HIGH-Z 

L 

in 

mm 


Ice 


L 


■a 

READ 

lee 

Dqut 

L 

mm 


WRITE 

Ice 

D|n 


CAPACITANCE (TA = 25°C,f = 1 MHz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

I/O Capacitance (V|/o “ OV) 

C|/o 



8 

pF 

Input Capacitance (V|M = OV) 

C||sj 



• 7 

PF 


646 





























MB 84256.10/10L/10LL 
MB 84256-12/12L/12LL 1P"UJITSU 
MB 84256-15/15L/15LL 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

o< 

o 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

V,L 

-2.0 * 


0.8 

V 

Input High Voltage 

V,H 

2.2 


Vcc+0.3 

V 

Ambient Temperature 

Ta 

0 


70 

°C 


* -2.0 V Min. for pulse width less than 20 ns. (V|l Min = -0.3 V at DC level) 


DC CHARACTERISTICS 


(Recommended operating conditions otherwise noted.) 


Parameter 

Symbol 

MB 84256-10/12/15 

MB 84256-10L/10LL/ 
12L/12LL/15L/15LL 

Unit 

Test Conditions 

Min 

Max 

Min 

Max 

Standby Supply 
Current 

•sBi 


1 


0.1 

mA 

CS^Vcc-0.2V 

lsB2 


3 


3 

CS = V|H 

Active Supply 
Current 

•cci 


45 


45 

mA 

^ = V,L,V,N = V,H orV.L 
iouT ~ 0 

Operating Supply 
Current 

•cc 2 


70 


70 

Cycle = Min., 

Duty = 100%, louT = 0 rriA 

Input Leakage 
Current 

•li 

-1 

1 

-1 

1 

ma 

V,N=0VtoVcc 

Output Leakage 
Current 

•li/o 

-1 

1 

-1 

■ 



Output High 

Voltage 

< 

o 

I 

2.4 


2.4 



Iqh —^ mA 

Output Low 

Voltage 

VoL 


0.4 


0.4 


Iql “ 2.1 mA 


Note: All voltages are referenced to GND 


Dqut O 
(I/O) 


Cl:± 


7fr 


+5V 



Fig. 2 - AC TEST CONDITIONS 


• Input Pulse Levels: 

• Input Pulse Rise & Fall Times: 

• Timing Reference Levels: 

• Output Load 
Including Jig and stray capacitance 


0.6V to 2.4V 

5ns (Transient between 0.8V and 2.2V) 
Input: V|L =0.8V, V|h = 2.2V 

Output: VoL = 0.8V, Vqh = 2.0V 



mm 

lESII 

mm 


Load I 

i.8Kn| 

99on 1 

lOOpF 

except tcLZ» toLZ» tcHZ» toHZ» ^WLZ and tyvHZ 




5pF 

^CLZ» ^OLZ» tCHZ» toHZ» ^WLZ and t^HZ 



















MB 84256-10/10L/10LL 
FUJITSU mb 84256-12/12L/12LL 

lllilllllllllllllllllllll MB 84256-15/15L/15LL 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 
READ CYCLE*1 


MB 84256-10/ 


MB 84256-12/ 


MB 84256-15/ 


Parameter 

Symbol 

10L/10LL 

12L/12LL 

15L/15LL 



Min Max 

Min Max 

Min Max 

Read Cycle Time 

tpc 

too 

120 

150 

Address Access Time 

^AA 

100 

120 

150 

CS Access Time*^ 

^ACS 

100 

120 

150 

Output Enable to Output Val id 

toE 

40 

50 

60 

Output Hold from Address Change 

^OH 

20 

20 

20 

Chip Select to Output Low-Z*^*® 

^CLZ 

10 

10 

10 

Output Enable to Output Low-Z*^*® 

^OLZ 

5 

5 

5 

Chip Select to Output High-Z*^*® 

^CHZ 

40 

40 

50 

Output Enable to Output High-Z*"^*® 

tOHZ 

40 

40 

50 


READ CYCLE TIMING DIAGRAM *^ 



Note: *1 WE is high for Read cycle. _ _ 

*2 Device is continuously selected, CS = OE = V|L. 

*3 Address valid prior to or coincident with C$ transition low. 

*4 Transition is measured at the point of ±500mV from steady state voltage. 
*5 This parameter is specified with Load n in Fig. 2. 
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MB 84256-10/10L/10LL 
MB 84256-12/12L/12LL FUJITSU 
MB 84256-15/15L/15LL 


WRITE CYCLE*1*2 


Parameter 

Symbol 

MB 84256-10/ 
10L/10LL 

MB 84256-12/ 
12L/12LL 

MB 84256-15/ 
15L/15LL 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Write Cycle Time*^ 

^wc 

100 


120 


150 


ns 

Address Valid to End of Write 

^AW 

80 


85 


100 


ns 

Chip Select to End of Write 

^cw 

80 


85 


100 


ns 

Data Valid to End of Write 

tow 

40 


45 


50 


ns 

Data Hold Time 

^DH 

0 


0 


0 


ns 

Write Pulse Width 

twp 

60 


70 


90 


ns 

Address Setup Time 

^AS 

0 


0 


0 


ns 

Write Recovery Time*^ 

^WR 

5 


5 


5 


ns 

WE to Output Low-Z*®*® 

^WLZ 

5 


5 


5 


ns 

WE to Output High-Z*®*® 

tWHZ 


40 


40 


50 

ns 


WRITE CYCLE TIMING DIAGRAM *1*2 


WRITE CYCLE I: WE CONTROLLED 



Note: *1 

*2 

*3 

*4 

*5 

*6 


If OE, CS are in the READ Mode during this period, I/O pins are in the output state so that the input signals of 
opposite phase to the outputs must not be applied. 

If CS goes high simultaneously with WE high, the output remains in high impedance state. 

All write cycle are determined form last address transition to the first address transition of the next address. 
twR is defined from the end point of WRITE Mode. 

Transition is measured at the point of ±500mV from steady state voltage. 

This parameter is specified with Load 11 in Fig. 2. 
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Note: *1 If OE, CS are in the READ Mode during this period, I/O pins are in the output state so that the input signals of 
opposite phase to the outputs must not be applied. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All write cycle are determined from last address transition to the first address transition of the next address. 

*4 twR is defined from the end point of WRITE Mode. 

*5 Transition is measured at the point of ±500mV from steady state voltage. 

*6 This parameter is specified with Load 11 in Fig. 2. 
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DATA RETENTION CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

Min 

Data Retention Supply Voltage**' 

VoR 

2.0 

Data Retention*^ 

Supply Current 

Standard 

•dr 


L-Version 


LL-Version*^ 


Data Retention Setup Time 

^DRS 

0 

Operation Recovery Time 




Note: CS^Vdr-0.^ 

*2 Vdr = 3.0V, CS^Vdr-0.2V 
*3 Vdr =3.0V,Ta =40°C 


DATA RETENTION TIMING 


DATA RETENTION 



MB 84256.10/10L/10LL IIIIHH 
MB 84256-12/12L/12LL FUJITSU 
MB 84256.15/15L/15LL 













MB 84256>-12/12L/^12LL 

lllllllllllllllilllllllllllllllllllllli MB ^84256-1S/15L/15LL 


PACKAGE DIMENSIONS 

(Suffix: P) 


28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-28P-M02) 





Dimensions in 
inches (millimeters) 


© 1986 F UJITSU LIMIT^ D D28006S-1C 






IIIIIIIIIIIIH 

FUJITSU 


MB 84256-10/10L/10LL 
MB 84256-12/12L/12LL 
MB 84256-15/15L/15U 


PACKAGE DIMENSIONS 

(Suffix: CV) 


32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-32C-A02) 



(millimeters) 

*Shape of Pin 1 index : Subject to change without notice 
©1985 FUJITSU LIMITED C32011S 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con¬ 
sequently, complete information sufficient for construction pur¬ 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in¬ 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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FUJITSU 


CMOS 262.144-BIT STATIC 
RANDOM ACCESS MEMORY 


MB84256A-70/70L/70LL 

MB84256A-10/10L/10LL 

MB84256A-12/12L/12LL 

MB84256A-15/15L/15LL 



TS256-B889 


Sept. 1988 


256K-BIT (32,768x8) CMOS STATIC RANDOM ACCESS 
MEMORY WITH DATA RETENTION AND LOW POWER 

The Fujitsu MB84256A Is a 32,768-word by 8-bit static random 
access memory fabricated with a CMOS sillicon gate process. 
The memory utilizes asynchronous circuitry and may be main¬ 
tained in any state for an indefinite period of time. All 
pins are TTL compatible, and a single +5V power supply is 
required. 

The MB84256A is ideally suited for use in microprocesser 
systems and other applications where fast access time and 
ease of use are required. All devices offer the advantages 
of low power dissipation, low cost and high performance. 


• Organization : 32,768 x 8 bits 

• Fast access time : 70 ns max. (MB84256A-70/70L/70LL) 

100 ns max. (MB84256A-10/10L/10LL) 

120 ns max. (MB84256A-12/12L/12LL) 

150 ns max. (MB84256A-15/15L/15LL) 

• Completely static operation: No clock required 

• TTL compatible inputs/outputs 

• Three state outputs 

• Single +5V power supply, ±10% tolerance 

• Low power standby : 

CMOS level: 5.5 mW max. (MB84256A-70/10/12/15) 

0.55 mW max. (MB84256A-70L/70LL/10L/10LL/ 
12L/12LL/15L/15LL) 

TTL level: 16.5 mW max. (MB84256A-70/70L/70LL/10/10L/ 

10LL/12/12L/12LL/15/15L/15LL) 

• Data retention: 2.0V min. 

• Standard 28-pin DIP (600mil) (Suffix: P) 

• Standard 28-pin DIP (300mil) (Suffix: P-SK) 

• Standard 28-pin Bend-type FPT (450mil) (Suffix: PF) 


ABSOLUTEMAXIMUM RATINGS (see note) 


Rating 

Symbol 

Value 

Unit 



-0.5 to +7.0 

HHH 

Input Voltage 

VIN 

-0.5 to VCC+0.5 

BHQBI 


VI/0 

-0.5 to VCC+0.5 

HHQHI 

Temperature, under Bias 

TBIAS 

-10 to +85 

HKSHI 


TSTG 

-40 to +125 

HKQHI 





PLASTIC PACKAGE 
DIP-28P-M02 



PLASTIC PACKAGE 
DIP-28P-M04 



PLASTIC PACKAGE 
FPT-28P-M02 


PIN ASSIGNMENT 


1 

28 

□ Vec 

2 

27 

□ 5vE 

3 

26 

□ A,3 

4 

25 

DAs 

5 

24 

□ Ag 

6 

23 

I]A,i 

7 

22 

doe 

8 

1 vjr View 

DA,0 

9 

20 

□ cs 

10 

19 

Di/Oa 

n 

18 

Di/o, 

12 

17 

□ •/Os 

13 

16 

D'/Os 

14 

15 

□ •/04 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU 


MB84256A~70/70L/70LL 

MB84256A-10/10L/10LL 

MB84256A-12/12L/12LL 

MB84256A-15/15L/15LL 



CAPACITANCE (ta:=:25®c , f= imhz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

I/O Capacitance (VI/0=0V) 

CI/0 



8 

PF 

Input Capacitance (VIN=0V) 

CIN 



7 

pF 
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RECOMMENDED OPERATING CONDITION 

(Referenced to GNDl 



DC CHARACTERISTICS 

(Recommended operati~“ 


“ conditions otherwise noted. 


, ^JmB84256A- 

Symbol | 70 /IO/I 2 /I 5 ' /10I'/10LL/12L 


/10L/10LL/12L 

/12LL/15L/15LL 



Standby Supply 
Current 


Active Supply 
Current 


Operating ~70 


Input Leakage 
Current 


Output Leakage 
Current 


I233S3BS3ESQQS! 


VIL 


VOH 


VOL 0.4 


Note: All voltages are referenced to GND. 

-3.0V min. for pulse width less than 20 ns. (VIL min. 


Fig. 2 - AC TEST CONDITIONS 


IOH=-1.0mA 


V I0L=2.1mA 


= -0.3V at DC level.) 


• Input Pulse Levels: 0.6V to 2.4V 

• Input Pulse Rise & Fall Times: 

5ns (Transient between 0.8V and 2.2V) 

• Timing Reference Levels 

Input: VIL=0.8V, VIH=2.2V 

Output: V0L=0.8V, VOH=2.0V 

• Output Load 


* Including Jig and stray capacitance 


R1 _ R2 CL _ Parameters Measured ___ 

1.8Kfl 990fl lOOpF except tCLZ, tOLZ, tCHZ, tOHZ, tWLZ and tWHZ 
1.8Kfl 990fl 5pF tCLZ, tOLZ, tCHZ, tOHZ, tWLZ and tWHZ_ 



Loadl 

Load2 
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Ililllllliilllillll MB84256A-70/70L/70LL 
Fll iTT';il MB84256A-10/10L/10LL 

lllii KSKa 


AC CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 
READ CYCUE *1 


Parameter 

Symbol 

Read Cycle Time 

tRC 

Address Access Time *2 

tAA 

CS Access Time *3 

tACS 

Output Enable to 

Output Valid 

tOE 

Output Hold from 
Address Change 

tOH 

Chip Select to 

Output Low-Z *4*5 

tCLZ 

Output Enable to 

Output Low-Z *4*5 

tOLZ 


tCHZ 

Output Enable to 

Output High-Z *4*5 

tOHZ 



READ CYCLE TIMING DIAGRAM *1 


READ CYCLE 1: ADDRESS CONTROLLED *2 


ADDRESS 


K 


tRC- 


J>i 


1 

u- 

<- tOH->1 

- tAA-— 

1' . ' 

PREVIOUS DATA VALID J 

K X X 

' DATA VALID 





READ CYCLE 2: CS CONTROLLED *3 



Note: *1 WE is high for Read cycle. _ 

*2 Device is continuously selected, CS=OE=VIL. 

*3 Address valid prior to or coincident with CS transition low. 

*4 Transition is measured at the point of ±500mV from steady state voltage. 
*5 This parameter is specified with Load 2 in Fig. 2. 
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mimm 

FUJITSU 

Mmmm 


MB84256A~70/70L/70LL 

MB84256A-10/10L/10LL 

MB84256A~12/12L/12LL 

MB84256A-15/15L/15LL 


WRITE CYCUE *1*2 


Parameter 

Symbol 

MB84256A- 

70/70L/70LL 

MB84256A- 

lO/lOL/lOLI 

MB84256A- 

12/12L/12LL 

MB84256A- 

15/15L/15LI 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Write Cycle Time *3 

twc 

70 


100 


120 


150 


ns 

Address Valid to 

End of Write 

tAW 

50 


80 


85 


100 


ns 

Chip Select to 

End of Write 

tew 

50 


80 


85 


100 


ns 

Data Valid to 

End of Write 

tDW 

25 


40 


45 


50 


ns 

Data Hold Time 

tDH 

0 


0 


0 


0 


ns 

Write Pulse Width 

tWP 

50 


60 


70 


90 


ns 

Address Setup Time 

tAS 

0 


0 


0 


0 


ns 

Write Hecovery Time 

*4 

tWR 

5 


5 


5 


5 


ns 

^ to Output Low-Z 

*5*6 

tWLZ 

5 


5 


5 


5 


ns 

^ to Output High-Z 

*5*6 

tWHZ 


25 


40 


40 


50 

ns 


WRITE CYdE TIMING DIAGRAM *1*2 



Note: *1 


*2 

*3 

*4 

*5 

*6 


If OE, CS are in the READ Mode during this period, I/O pins are in the 
output state so that the input signals of opposite phase to the outputs 
must not be applied, _ 

If CS goes high simultaneously with WE high, the output remains in high 
impedance state. 

All write cycle are determined from last address transition to the first 

address transition of the next address. 

tWR is defined from the end point of WRITE Mode. 

Transition is measured at the point of ±500mV from steady state voltage. 
This parameter is specified with Load 2 in Fig. 2. 
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WRITE CYCLE TIMING DIAGRAM *1*2 



Note: *1 If OE, CS are in the READ Mode during this period, I/O pins are in the 
output state so that the input signals of opposite phase to the outputs 
must not be applied. _ 

*2 If GS goes high simultaneously with WE high, the output remains in high 
impedance state. 

*3 All write cycle are determined from last address transition to the first 
address transition of the next address. 

*4 tWR is defined from the end point of WRITE Mode. 

*5 Transition is measured at the point of ±500mV from steady state voltage. 

*6 This parameter is specified with Load 2 in Fig. 2. 
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"™“ ssstt 

nmin 


DATA RETENTION CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Data Retention Supply Voltage *1 

■QiJSII 

2.0 


5.5 

V 

Data Retention 
Supply 

Current *2 

MB84256A-70/10/12/15 

IDR 



1.0 

■a 

MB84256A-70L/10L/12L/15L 


1.0 

50 

pA 

MB84256A-7OLL/1DLL/12LL/15LL 


1.0 

■araoii 

Data Retention Setup Time | 

tDRS 

0 



ns 

Operation Recovery Time 

tR 

tRC 





Note: *1 CS>VDR-0.2V_ 

*2 VDR=3.OV, CS>VDR-0.2V 
*3 VDR=3,0V, TA=40®C 


DATA RETENTION TIMING 


DATA RETENTION 


VCC 


^ ZZZ7^ 


4.5V 


-tDRS- 


V 

2.2V 


Data Retention Mode 


VDR 


CS>VDR~0.2V 


4.5V 


■ tR- 


2.2V 





























PACKAGE DIMENSIONS 

(Suffix: PI 




O 1986 FUJITSU LIMITED D28006S-2C 


Dimensions in 
inches (millimeters) 




nni 


PACKAGE DIMENSIONS 

(Suffix; Pv-SK) 



©1986 FUJITSU LIMITED O28018S-2C 


Dimensions in 
inches (millimeters) 















MB84256A-70/70L/70LL 
MB84256A-10/10L/10LL 

innn 


PACKAGE DIMENSIONS 

(Suffjg; PF)_ 


28-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-28P-M02) 



0(0)MIN 
(STAND OFF) 




.402i.0l2 

tl0.2±0.3) 



I .0061.002 
I (0,1510.0 5) 

.110(2.8) MAX 


■ ■: _ ^ f 

gnmnnnnrfn 

Tuirini t 

J1 

J. UJ l_i W tJ u u 

.050(1.27)TYP 

.0181.004 

(0.4510.1) 


.0961.006 

(2.4510.15) 


© 1987 FUJITSU LIM ITED F28011S-2C 



View "A" 



.008(0.18) 

MAX 

027(0.68) 

MAX 


Dimensions in 
inches (millimeters) 
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FUJITSU 


1M BIT CMOS STATIC 
RANDOM ACCESS MEMORY 
WITH DATA RETENTION AND 



LOWER POWER 


MB841000-80/80L 
MB841000-10/1OL 


August 1988 
Edition 1.0 


1M BIT (131,072 X 8) CMOS STATIC RANDOM ACCESS 
MEMORY WITH DATA RETENTION AND LOW LOWER 

The Fujitsu MB841000 is a 131,072-words x 8-blts static random access memory 
fabricated with a CMOS silicon-gate process. To make power dissipation lower, 
peripheral circuits consist of CMOS technology, and to obtain smaller chip size, cells 
consist of NMOS transistors and resistors. The memory utilizes asynchronous circuitry. 
All pins are TTL compatible, and a single +5V power supply Is required. 

The MB841000 has 32-pln BOOmil plastic DIP and 32-pin 525 mil plastic FPT as package 
option. 

The MB841000 Is Ideally suited for use In microprocessor systems and other 
applications where fast access time, and ease of use are required. For example, since 
data retention voltege(VDR) is 2.0V min., MB841000 can be used as non volatile 
memory by battery back-up. All devices offer the advantages of low power dissipation, 
low cost and high performance. 


• Organization: 131,072 x 8 bits 


• Fast access time: tAA=tACi=tAC2=80ns max. / tOE=35ns max. 

(MB841000-80/80L) 

tAA=tACi=tAC2=100ns max. / tOE=40ns max. 
(MB841 000-10/1 OL) 

• TTL compatible Inputs/outputs 

• Three-state outputs 

• Single +5V power supply, ±10% tolerance 


• Low power dissipation : 
Active : 

Standby (TTL Level) 
Standby (CMOS Level) : 


Standard 

(MB841000-80/10) 
440 mA max. 

16.5 mW max. 

11 mW max. 


Low-power version 
(MB841000-80L/10L) 
440 mA max. 

16.5 mW max. 

1.1 mW max. 


• Data retention voltage ; 2.0V min. 


• Standard 32-pln PLASTIC DIP(600mil) : Suffix -P 


• Standard 32-pln PLASTIC SOJ(525mil): Suffix -PF 


• JEDEC Standard Pin assignment 



PLASTIC PACKAGE 
(DIP-32P-M01) 


TBD 


PLASTIC PACKAGE 
(FPT-32P-MXX) 



PIN ASSIGNMENT 




(TOP VIEW) 



NC 

c 

1 


f- 

32 

□ 

Vcc 

A16 

c 

2 


31 

□ 

A15 

A14 

c 

3 


30 

□ 

CS2 

A12 

c 

4 


29 

□ 

WE 

A7 

c 

5 


28 

□ 

Al3 

A6 

c 

6 


27 

□ 

A8 

As 

E 

7 


26 

□ 

A9 

A4 

c 

8 


25 

□ 

All 

A3 

c 

9 


24 

□ 

OE 

A2 

c 

10 


23 

□ 

AlO 

Al 

c 

11 


22 

□ 

CS1 

Ao 

c 

12 


21 

□ 

1/08 

1/01 

□ 

13 


20 

□ 

1/07 

1/02 

c 

14 


19 

□ 

1/06 

1/03 

c 

15 


18 

□ 

1/05 

GND 

c 

16 

— 

17 

□ 

1/04 


This device contains 

circuitry to protect the | 

inputs against 

damage 

due to 

high static 

voltages or electric 

fields. However, it is 

advised that normal 

precautions 

be 

taken to 

avoid application of 

any 

voltage 

higher than 

maximum rated voltages to this high impedance 

1 circuit. 








Copyright ©1988 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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CMOS 262,144-BIT STATIC 
RANDOM ACCESS MEMORY 


MB84F256-25 


TS258-B88y 
Nov. 1988 


256K-BIT (32,768x8) FULL CMOS STATIC RANDOM 
ACCESS MEMORY WITH DATA RETENTION 

The Fujitsu MB84F256 is a 32,768~word by 8-bit static random 
access memory. Fabricated with full CMOS circuit, MB84F256 
realizes extremely low data retention current compared 
with that of MB84256, which can allows MB84F256 to use non 
volatile memory using a back up battery. 

The MB84F256 features minimum voltage of I.IV operation to 
utilize single lithium battery. 

The device suits for application where, low and wide supply 
voltage and low power comsumptlon are required. 


• Organization : 32,768 x 8 bits 

• Fast access time : 250 ns max. (VCC=4.0V to 5.5V) 

2000 ns max. (VCC=2.2V to 3.6V) 
5000 ns max. (VCC=1.1V to 1.8V) 

• Completely static operation: No clock required 

• TTL compatible inputs/outputs (at +5V power supply) 

• Three state outputs 

• Single power supply (+1.5V, +3.0V, +5.0V) 


• Low power dissipation 


Standby : 

0.18 


1.8 


11.0 

Active : 

9.0 


72.0 


220 


mW max. (VCC=1.1V to 1.8V) 
mW max. (VCC=2.2V to 3.6V) 
mW max. (VCC=4.0V to 5.5V) 
mW max. (VCC=1.1V to 1.8V) 
mW max. (VCC=2.2V to 3.6V) 
mW max. (VCC=4.0V to 5.5V) 


• Data retention: I.IV min. 

• Standard 28-pin DIP (600mil) (Suffix: P) 

• Standard 28-pin Bend-type FPT (450mil) (Suffix: PF) 


ABSOLUTEMAXIMUM RATINGS (see note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

VCC 

-0.5 to +7.0 

V 

Input Voltage 

VIN 

-0.5 to VCC+0.5 

V 

Output Voltage 

VI/0 

-0.5 to VCC+0.5 

V 

Temperature under Bias 

TBIAS 

-10 to +85 

— 

Storage Temperature 

TSTG 

-40 to +125 

"C 



PLASTIC PACKAGE 
DIP-28P-M02 



PLASTIC PACKAGE 
FPT-28P-M02 


PIN ASSIGNMENT 


Ai4d 

Ai2q: 

Ay: 

AsC 

AsC 

AaC 


AiC 9 
AoClO 
i/OiCn 
I/02[:12 
I/O 3 C 13 

gndC 


□ Vcc 

□ WE 


24 


28 
27 
26 DA ,3 
25DA8 

□ A 9 
23DAn 

□ OE 

□ ^0 

□ cs 

□ l/Og 

□ I/O7 
7DI/06 

□ I/O 5 
5 31/04 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU MB84F256-25 

imwm 



I/O PIN 


CAPACITANCE (ta=25®c, f=iMHz) 


Parameter 

Symbol 

Min 

Typ 

Max 


I/O Capacitance {VI/O=0V) 

CI/0 



8 

pF 

Input Capacitance (VIN=0V) 

CIN 



7 
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FUJITSU MB84F256-25 


RECOMMENDED OPERATING CONDITION 

(Referenced to GND) __ 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

VCC 

1.1 

1.5 

1.8 

V 

2.2 


3.6 

4.0 


5.5 


TA 

0 


70 



DC CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 


Parameter 

Symbol 

Supply 

Voltage 

VCC (V) 

Min 

Max 

Unit 

Condition 

Standby Supply 
Current 

ISBl 

I.IV to 1.8V 


1.0 

pA 

^a:VCCx0.9 

2.2V to 3.6V 


5.0 

4.0V to 5.5V 


10.0 

ISB2 

I.IV to 1.8V 


0.1 

mA 

CS=VIH 

2.2V to 3.6V 


0.5 

4.0V to 5.5V 


2.0 

Active Supply 
Current 

ICCl 

I.IV to 1.8V 


2.0 

mA 

VIN=VIH or VIL 
CS=VIL 

IOUT=0mA 

2.2V to 3.6V 


5.0 

4.0V to 5.5V 


10.0 

Operating Supply 
Current 

ICC2 

I.IV to 1.8V 


5.0 

mA 

Cycle=Min 

Duty=100% 

I0UT=0mA 

2.2V to 3.6V 


20.0 

4.0V to 5.5V 


40.0 

Input Leakage 
Current 

ILI 

I.IV to 1.8V 


0.1 

pA 

VIN=0V to VCC 

2.2V to 3.6V 


0.5 

4.0V to 5.5V 


1.0 

Output Leakage 
Current 

ILI/0 

I.IV to 1.8V 


0.1 

pA 

VI/O=0V to VCC 
CS=VIH 

0E=VIH or WE=VIL 

2.2V to 3.6V 


0.5 

4.0V to 5.5V 


1.0 

Input High 

Voltage 

VIH 

i 

I.IV to 1.8V 

VCCxO.8 

VCC+0.3 

V 


2.2V to 3.6V 

VCCxO.8 

VCC+0.3 

4.0V to 5.5V 

2.2 

VCC+0.3 

Input Low 

Voltage 

VIL 

I.IV to 1.8V 

-0.3 

0.2 

V 


2.2V to 3.6V 

-0.3 

0.3 

4.0V to 5.5V 


0.6 *3 

Output High 
Voltage 

VOH 

I.IV to 1.8V 

0.8 


V 

IOH=-0.1mA 

2.2V to 3.6V 

2.0 


IOH=-0.5mA 

4.0V to 5.5V 

2.4 


I0H=-1.0mA 

Output Low 
Voltage 

VOL 

I.IV to 1.8V 


0.2 

V 

I0L= 0.2mA 

2.2V to 3.6V 


0.3 

I0L= 1.0mA 

4.0V to 5.5V 


0.4 

I0L= 2.1mA 


Note: *1 All voltages are referenced to GND. 

*2 Please refer to "TYPICAL CHARACTERISTICS CURVES" when VCC=1.8V to 2.2V and 
3.6V to 4.0V. 

*3 VIL max.=0.8V at VCC=4.5V to 5.5V. 
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FUJITSU MB84F256-Z5 

mwiwm 



AC CHARACTERISTICS TEST CONDITIONS 


Parameter 

Supply Voltage 
VCC .(V) 

Conditions 

Input Pulse Level 

l.iv to 1.8V 


2.2V to 3.6V 


4.0V to 5.5V 


Input Pulse 

Rise & Fall Times 

l.iv to 1.8V 

5 ns (Transient between 0.2V and VCCxO.8) 

2.2V to 3.6V 

5 ns (Transient between 0.3V and VCCxO. 8) 

4.0V to 5.5V 

5 ns (Transient between 0.7V and 2.2V) 

Timing Reference 
Level 

l.iv to 1.8V 

Input: VIH=VCCx0. 8 , VIL=0.2V 

Output: VOH=VCCx0.7, V0L=0.3V 

2.2V to 3.6V 

Input: VIH=VCCx0.8, VIL=0.3V 

Output: VOH=VCCx0.7, V0L=0.4V 

4.0V to 5.5V 

Input: VIH=2.2V, VIL=0.7V 

Output: V0H=2.2V, VOL=0.8V 

Output Load 

l.iv to 1.8V 

VL=1.5V 

2.2V to 3.6V 

VL=3.0V 

4.0V to 5.5V 

VL=5.0V 


Fig. 2 - AC TEST CONDITIONS 


DOUT 

CL * T 


777 




* Including Jig and stray capacitance. 


HHHI 

R1 


CL 

Parameters Measured 

Loadl 

1.8KQ 


KPBBta 

except tCLZ, tOLZ, tCHZ, tOHZ, tWLZ and tWHZ 

Load2 

l.SKfi 

gHiTfl 

■Bsa 

tCLZ, tOLZ, tCHZ, tOHZ. tWLZ and tWHZ 
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FUJITSU MB84F256-25 



AC CHARACTERISTICS 

(Recollllle^ded operating conditions otherwise noted.) 


READ CYCLE *1*6 


Parameter 

Symbol 


VCC= 

2.2V to 3.6V 

VCC= 

4.0V to 5.5V 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycle Time 

tRC 

5000 


2000 


250 


ns 

Address Access 

Time *2 

tAA 


5000 


2000 


250 

ns 

CS Access Time *3 

tACS 


5000 


2000 


250 

ns 

Output Enable to 
Output Valid 

tOE 


1000 


500 


100 

ns 

Output Hold from 
Addresss Change 

tOH 

200 


100 


50 


ns 

^ to Output Low-Z 

*4*5 

tCLZ 

150 


70 


30 


ns 

Output Enable to 
Output Low-Z *4*5 

tOLZ 

120 


50 


20 


ns 

^ to Output High-Z 
*4*5 

tCHZ 

80 

200 

40 

100 

5 

■ 

50 

ns 

Output Enable to 
Output Hlgh-Z *4*5 

tOHZ 


200 


100 


50 

ns 


Note: *1 WE is high for Read cycle. _ 

*2 Device is continuously selected, CS=OE=VIL. 

*3 Address valid prior to or coincident with CS transition low. 

*4 Transition is measured at the following points from steady state voltage. 

• VCC=1.1V to 1.8V : ilOOmV 

• VCC=2.2V to 3.6V : ±200mV 

• VCC=4.0V to 5.5V : ±500mV 

*5 This parameter is specified with Load 2 in Fig. 2. 

*6 Please refer to "TYPICAL CHARACTERISTICS CURVES" when VCC=1.8V to 2.2V and 
3.6V to 4.0V. 




































































FUJITSU MB84F256-25 




READ CYCLE TIMING DIAGRAM *1 


READ CYCLE 1: ADDRESS CONTROLLED *2 



ps---- tRC------ 


ADDRESS 

______ _ X 


• 

U~-- 

— tOH-^ 

tAA —- 

1 


DOUT PREVIOUS DATA VALID! 

K XXX 

; DATA VALID 





READ CYCLE 2: CS CONTROLLED *3 



Note: *1 WE is high for Read cycle. _ __ 

*2 Device is continuously selected, CS=OE=VIL^ 

*3 Address yalid prior to or coincident with CS transition low. 

*4 Transition is measured at the following points from steady state voltage. 

• VCC=1.1V to 1.8V : llOOmV 

• VCC=2.2V to 3,6V : ±200mV 

• VCC=4.0V to 5.5V : ±500mV 

*5 This parameter is specified with Load 2 in Fig. 2. 

*6 Please refer to "TYPICAL CHARACTERISTICS CURVES” when VCC=1.8V to 2.2V and 
3.6V to 4.0V. 














FUJITSU MB84F256-25 


IMMWm 


AC CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 


WRITE CYCLE *1*2*7 


Parameter 

Symbol 

VCC= 

I.IV to 1.8V 

vcc= 

2.2V to 3.6V 

VCC= 

4.0V to 5.5V 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Write Cycle Time *3 

twc 

5000 


2000 


250 


ns 

Address Valid to 

End of Write 

tAC 

4500 


1500 


200 


ns 

Chip Select to 

End of Write 

tew 

4500 


1500 


200 


ns 

Data Valid to 

End of Write 

tDW 

2000 


800 


100 


ns 

Data Hold Time 

tDH 

0 


0 


0 


ns 

Write Pulse Width 

tWP 

3000 


1000 


150 


ns 

Address Setup Time 

tAS 

0 


0 


0 


ns 

Write recovery Time 
*4 

tWR 

0 


0 


Q 


ns 

to Output Low-Z 

*5*6 

tWLZ 

50 


30 


10 


ns 

~ to Output High-Z 
*5*6 

tWHZ 


200 


100 


50 

ns 


Note: *1 If OE, CS are in the READ Mode during this period, I/O pins are in the 
output state so that the input signals of opposite phase to the outputs 
must not be applied. _ 

*2 If CS goes high simultaneously with WE high, the output remains in high 
impedance state. 

*3 All write cycle are determined from last address transition to the first 
address transition of the next address. 

*4 tWR is defined from the end point of WRITE Mode. 

*5 Transition is measured at the following points from steady state voltage. 

• VCC=1.1V to 1.8V : ilOOmV 

• VCC=2.2V to 3.6V : ±200mV 

• VCC=4.0V to 5.5V : ±500mV 

*6 This parameter is specified with Load 2 in Fig. 2. 

*7 Please refer to "TYPICAL CHARACTERISTICS CURVES” when VCC=1.8V to 2.2V and 
3.6V to 4.0V. 





lililH 

FUJITSU MB84F256-Z5 

Iliiillllli 


AC CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 
WRITE CYCLE TIMING DIAGRAM *1*2 



Note: *1 If OE, CS are in the READ Mode during this period, I/O pins are in the 
output state so that the input signals of opposite phase to the outputs 

\\g% 4 a /4 

*2 If CS goes high simultaneously with WE high, the output remains in high 
impedance state. 

*3 All write cycle are determined from last address transition to the first 
address transition of the next address. 

*4 tWR is defined from the end point of WRITE Mode. 

*5 Transition is measured at the following points from steady state voltage. 

• VCC=1.1V to 1.8V : ±100mV 

• VCC=2.2V to 3.6V ; ±200mV 

• VCC=4.0V to 5.5V : ±500mV 

*6 This parameter is specified with Load 2 in Fig. 2. 

*7 Please refer to "TYPICAL CHARACTERISTICS CURVES” when VCC=1.8V to 2.2V and 
3.6V to 4.0V. 
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FUJITSU MB84F256-25 


AC CHARACTERISTICS 

(Recoomiended operating conditions otherwise noted.) 
WRITE CYCLE TIMIl^ DIAGRAM *1*2__ 


WRITE CYCLE 2: CS CONTROLLED 



Note: *1 If OE, CS are in the READ Mode during this period, I/O pins are in the 
output state so that the input signals of opposite phase to the outputs 
must not be applied. _ 

*2 If CS goes high simultaneously with WE high, the output remains in high 
impedance state. 

*3 All write cycle are determined from last address transition to the first 
address transition of the next address. 

*4 tWR is defined from the end point of WRITE Mode. 

*5 Transition is measured at the following points from steady state voltage. 

• VCC=1.1V to 1.8V : ilOOmV 

• VCC=2.2V to 3.6V : ±200mV 

• VCC=4.0V to 5.5V : ±500mV 

This parameter is specified with Load 2 in Fig. 2. 

Please refer to "TYPICAL CHARACTERISTICS CURVES" when VCC=1.8V to 2.2V and 
3.6V to 4.0V. 


*6 

*7 






FUJITSU MB84F256-25 


DATA RETENTION CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 


Parameter 

Symbol 

Data Retention Supply Voltage *1 

VDR 

Data Retention Supply Current *2 

IDR 

Data Retention Setup Time 

tDRS 

Operation Recovery Time 

tR 



0 


tRC *3 


Note: *1 VDR+0.3V>CS>VDRx0.9 

*2 VDR=1.8V, YDR>CS>VDRxO.9 
*3 tRC: Read Cycle 


DATA RETENTION TIMING 


DATA RETENTION 


Data Retention Mode 

VCCxO .SV VDR /i VCCxQ.SV 


VDR+0.3V>CS>VDRxO.9V 


VCCxO.SV* 


VCCxO.8V* 


* VIH=2.2V min. at VCC=4.0V to 5.5V 
























FUJITSU MB84F256-25 


PACKAGE DIMENSIONS 

(Suffix; P)_ 


28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-28P-M02) 




O 19S6 FUJITSU LIMITED O28006S-1C 




FUJITSU MB84F256-25 


Mwm 


PACKAGE DIMENSIONS 

(Suffix: PF) ____ 

28-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-28P-M02) 


OIO)MIN 



t mnnrTTr nr^ 


niyitn “jcl 


.022(0.55) 


.091(2.3) 

. 102 ( 2 . 6 ) 


Detail of "A" part 


©1985 FUJITSU LIMITED F28011S-1C 


VIEW A 



0.07(0.18) 


MAX 

.027(0.68) 

MAX 


Dimensions in 
inches (millimeters) 






Section 7 


Application- 
Specific Static 
Memories 




Maximum 








Access 


Package 


Sealing 

Page 

Device 

Time (ns) 

Capacity 

Options 



Method 

7-3 

MB81C79B-35 

35 

73728 bits 

28-pin Plastic 

DIP 

Plastic 


MB81C79B-45 

45 

(8192W X 9b) 

28-pln Plastic 

FPT 

Plastic 

7-15 

MB8287-25 

25 

262144 bits 

32-pin Plastic 

DIP 

Plastic 


MB8287-35 

35 

(32768W X 8b) 

32-pln Plastic 

FPT 

Plastic 

1 -n 

MB82T790-20 

20 

73728 bits 

32-pin Plastic 

DIP 

Plastic 


MB82T790-25 

25 

(8192wx9b) 

32-pin Plastic 

FPT 

Plastic 

7-39 

MB81C51-25 

25 

2048 bits 

68-pad Plastic 

LCC 

Plastic 


MB81C51-30 

35 

512 X 4-way or 

64-pin Ceramic PGA 

Metal 




1024 X 2-way 





7-55 

MB8421-90 

90 

16384-bits 

64-pin Plastic 

FPT 

Plastic 


MB8421-90 L 

90 

(2048W X 8b) 

52-pin Plastic 

DIP 

Plastic 


MB8421-12 

120 


48-pln Plastic 

DIP 

Plastic 


MB8421-12L 

120 







MB8422-90 

90 







MB8422-90 L 

90 







MB8422-12 

120 







MB8422-12L 

120 






7-73 

MB8431-90 

90 

16384-blts 

52-pln Plastic 

DIP 

Plastic 


MB8431-90L 

90 

(2048W X 8b) 

64-pin Plastic 

FPT 

Plastic 


MB8431-12 

120 


48-pln Plastic 

DIP 

Plastic 


MB8431-12L 

120 







MB8432-90 

90 







MB8432-90L 

90 







MB8432-12 

120 







MB8432-12L 

120 
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CMOS 73728-BIT 
STATIC RANDOM 
ACCESS MEMORY 


FUJITSU 



72K-BIT (8192x9) HIGH SPEED CMOS STATIC RANDOM 
ACCESS MEMORY WITH AUTOMATIC POWER DOWN 


MB81C79B-35 

MB81C79B-45 


TS244-B888 
August 1988 


The Fujitsu MB81C79B is 8192 words x 9 bits static random access 
memory fabricated with a CMOS process. Because of 9 bit organize** 
tion, this device is convenient to be used for parity check func¬ 
tion and also this device has two fast column addresses, therefore 
MB81C79B is very suitable to used as cache buffers. To make power 
dissipation lower, peripheral circuits consist of CMOS technology, 
and to obtain smaller chip size, cells consist of NMOS transistors 
and resistors. All pins are TTL compatible and a single 5 volts 
power supply is required. 

All devices offer the advantages of low power dissipation, low 
cost and high performance. 

• Organization: 8192 words x 9 bits 

• Static operation: No clock or timing strobe required 

• Fast access time: tAA=tACSl=35ns max, tOE=10ns max. 

All, A12 access time=12ns max. (MB81C79B-35) 
tAA=tACSl=45ns max, tOE=15ns max. 

All, A12 access time=15ns max. CMB81C79B-45) 

• Low power consumption: 550mW (Operation) 

138mW (m Standby) 

83mW (CMOS Standby) 

• Single +5V supply, +10% tolerance 

• TTL compatible inputs and outputs 

• Three-state inputs and outputs 

• Chip selects for simplified memory expansion, automatic power 
down 

• All inputs and outputs have protection against static charge 

• Standard 28-pin Plastic DIP package (Suffix: -P-SK) 

• Standard 28-pin Gull wing flat package (Suffix: -PF) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 

V 

Input Voltage on any pin 
with respect to GND 

V,N 

-3.5 to +7 

V 

Output Voltage on any I/O 
with respect to GND 

VoUT 

-0.5 to +7 

V 

Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to+85 


Storage 

Temperature 

Tstg 

-4Q. to +125 




pLastic package 

DIP-28P-M04 



PLASTIC PACKAGE 
FPT.28P-M02 



PIN ASSIGNMENT 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to*high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 

























PUjiTsu MB81C79B 35 

FUJITSU jfl581C79B-45 


Fig. 1 - MB 81C79A BLOCK DIAGRAM 


ADDRESS 

BUFFER 


ROW 

DECODER 


ADDRESS 

BUFFER 



256x32x9 
MEMORY CELL 
ARRAY 


I/O GATE 
& 

COLUMN DECODER 


DATA I/O BUFFER 



p 




rg: 



L/ Ifs 


— 

POWER 

DOWN 


I/O, I/O 3 I/O 5 I/O 7 I/Og 
I/O 2 I/O 4 I/Os l/Oa 


TRUTH TABLE 



CSi 

CS 2 

WE 

OE 

MODE 

H 

X 

X 

X 

STANDBY 

L 

L 

X 

X 

DESELECT 

L 

H 

H 

H 

DouT disable 

L 

H 

H 

L 

READ 

L 

H 

L 

X 

WRITE 



CURRENT STATE 
ISB HIGH-2 


Fast address 


CAPACITANCE (Ta * 25®c, f * 1MHz) 


Parameter 


Typ 

Max 

Input Capacitance (Vjisi = OV) (CS-i, CS 2 , OE, WE) 



7 

Input Capacitance {V|N *0V) (Other Inputs) 

C|2 


6 

I/O Capacitance (VI/O = OV) 

0|/o 


8 





































MB81C79B-35 Fujitsu 
riB81C79B-45 mmOHi 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 



Input Low Voltage 


Input High Voltage 


Ambient Temperature 


' -2.0V Min. for pulse width less than 20 ns. {V|l Min = -0.5V at DC level) 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Operating Supply 
Current 



Standby Supply 
Current 


Output Low 
Voltage 


Output High 
Voltage 


Peak Power-on 
Current 


Test Condition 


^N=0VtoVcc 


CSi * V,H or CSa * V,l or WE = V,l or 
OE-V,H.VouT*0V to Vcc 


CSi = V,L 

I/O = Open, Cycle = Min 


Vcc *= Min to Max. CS, * Vcc“0.2V 
V,N < 0.2V or V,N > Vcc-0.2V 



OH * -4mA 


Vc c * OV to Vcc Min. 

CSi * Lower of Vcc o*" Vih Min. 


'-5 






































































MB81C79B-35 

MB81C79B-45 


AC TEST CONDITIONS 

Input Pulse Levels: 0.6V to 2.4V 

Input Pulse Rise And Fall Times: 5ns (Transient time between 0.8V and 2.2V) 

Timing Measurement Reference Levels: Input: 1.5V 

Output: 1.5 V 

Fig. 2 

Output Load 1. Output Load 11. 

For ail except t^z, tnz. twz* fow» ^lz. fwz» fow* foLZ» and toHZ- 


foLZ» and tonz- 
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MB81C79B-35 

MB81C79B-ft5 


FUJITSU 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 
READ cycle’’ 


Parameter 

Symbol 

MB81C79B-35 

___ 

MB81C79B-45 

Unit 

Min 

Max 

Min 

— 

Max 

Read Cycle Time 

^RC 

35 


45 


ns 

Address Access Time*^ 

^AA 


35 #1 


45 #2 

ns 

CS-, Access Time*^ 

^ACSI 


35 


45 

ns 

CS 2 Access Time*^ 

fACS2 


15 


20 

ns 

Output Hold from Address Change 

toH 

3 


3 


ns 

OE Access Time 

fOE 


10 


15 

ns 

Output Active from CSi 

tLZI 

5 


5 


ns 

Output Active from CS 2 *^*® 

^LZ2 

2 1 


2 


ns 

Output Active from OE*^*® 

^OLZ 

2 1 


2 


ns 

Output Disable from CSi 

fHZI 


20 


25 

ns 

Output Disable from CS 2 *^*® 

fHZ2 


20 


25 

ns 

Output Disable from OE*^*® 

fOHZ 


20 


25 

ns 


Note: *1 WE is high for Read cycle. _ _ 

*2 Device is continuously selected, CS-, = Vil. CS 2 = V|h and OE = Vjl. 

*3 Address valid prior to or coincident with CS-j transition low, CS 2 transition high. 
*4 Transition is specified at the point of ±500mV from steady state voltage. 

*5 This parameter is specified with Load II in Fig. 2. 

#1 All, A12 address access time is 12ns max. 

#2 All, A12 address access time is 15ns n^ax. 




FUJITSU 


MB81C79B-35 

MB81C79B-45 



Note: *1 WE is high for Read cycle. _ 

*2 Device is continuously selected, CSi = Vt^, CS 2 = V|h and OE = V|l. 

*3 Address valid prior to or coincident with CSi transition low, CS 2 transition high. 
*4 Transition is specified at the point of ±500mV from steady state voltage. 

*5 This parameter is specified with Load D in Fig. 2. 









MB81C79B-55 

MB81C79B-45 


FUJITSU 


WRITE cycle’’ 


Parameter 

Symbol 

MB81C79B-35 

MB81C79B-45 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time*^ 

fwc 

35 


45 


ns 

CSi to End of Write 

fcwi 

30 


40 


ns 

CS 2 to End of Write 


20 


25 


ns 

Address Valid to End of Write 

^AW 

30 


40 


ns 

Address Setup Time 

^AS 

0 


0 


ns 

Write Pulse Width 

fwp 

20 


25 


ns 

Data Setup Time 

tow 

17 


20 


ns 

Write Recovery Tlme*^ 

^WR 

3 


3 


ns 

Data Hold Time 

^DH 

0 


0 


ns 

Output High-Z from 

fw2 


15 


20 ^ 

ns 

Output Low-Z from WE*^*® 

tow 

0 


0 


ns 


Note: 


*1 if CSi goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All write cycles are determined from the last address transition to the first address transition of next address. 
*3 twR is defined from the end point of Write Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage. 

*5 This parameter is specified with Load 11 in Fig. 2. 
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FUJITSU MB81C79B-35 
im81C79B-45 



*1 If OE, CSi, and CS 2 are in the READ Mode during this period, I/O pins are in the output state so that the input 
signals of opposite phase to the outputs must not be applied. 

*2 All write cycle are determined from the last address transition to the first address transition of next address. 

*3 twR is defined from the end point of WRITE Mode. 

*4 Transition Is specified at the point of ±500mV from steady state voltage. 

*5 This parameter is specified with Load n in Fig. 2. 


7-tO 





Note: * 


MB81C79B-35 

MB81C79B-45 


FUJITSU 


WRITE CYCLE TIMING DIAGRAM*' 


WRITE CYCLE II: WE CONTROLLED 



^^ 


ADDRESS ^ 

( ) 



—_t . __L—__ 




tWR*3' 


CSi 


^ 7 







CS 2 


( \ 








'as 


--tyyp—- 

-! 

WE 

X ■ '] 

r 

-tpH-w-j 



|-^'dw-^ 





E3 : Undtfinad : Don't Cart 


1 If OE, CSi, and CS 2 are in the READ Mode during this period, I/O pins are in the output state so that the input 
signals of opposite phase to the outputs must not be applied. 

2 All write cycles are determined from the last address transition to the first address transition of next address. 

3 twR is defined from the end point of WRITE Mode. 

4 Transition is specified at the point of ±500mV from steady state voltage- 

5 This parameter is specified with Load n in Fig. 2. 
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MB8ie79B-35 
FUJITSU |ffi81G79fi-45 


PACKAGE DIMENSIONS 

PLASTIC DIP (Suffix: P SK) 


28-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-28P-M04) 



©1986 FUJITSU LIMITED D28018S-2C Dimensions in 

inches (millimeters) 
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MB81C79B-35 

MB81C79B-45 


FUJITSU 


PACKAGE DIMENSIONS 

PLASTIC FPT (Suffix: -PF) 


28-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-28P-M02) 


0(0)MIN 



u 



INDEX 

.339: 

(8.6d 

.008 

tO.2) 

.465±.C 

(11.8±0 

TErewmTeTi 

rB 






.008(0.2) 

i 




.024(0.6) 

.008(0.18) 


MAX 

.027(0.68) 


MAX 


ki inr uTimrinni ^ 


.050(1.27)TYP 


.096±.006 

(2.45±0.15) 


.018±.004 

(0.45±0.1) 


© 1987 FUJITSU LIMITED F28011S-2C 


Dimensions in 
inches (millimeters) 
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FUJITSU 


CMOS 262144-BIT 
STATIC RANDOM 
ACCESS MEMORY 


MB8287-25 

MB8287-35 


32K X 8-BIT STATIC RANDOM ACCESS MEMORY 
WITH PARITY GENERATOR AND CHECKER 

The Fujitsu MB8287 is 32768 words x 8 bits high speed static random access 
memory with parity generator and checker, fabricated with CMOS technology. 
To obtain smaller chip, cell consists of NMOS transistors and resistors therefore 
this device is assembled In 300 mil DIP and has such small power dissipation 
as 550mW max. 

All pins are TTL compatible and single 5 volt power supply is required. 

A separate chip select (CSi) pin simplifies multipackage systems design. It 
permits the selection of an individual package when outputs are OR-tied, 
and furthermore on selecting a single package by CSi the other deselected 
packages automatically power down. 

All devices offer the advantages of low power dissipation, low cost, and high 
performance. 

• Organization: 32768 words x 8 
bits 

• Static operation: no clocks or 
timing strobe required 

• Fast access time: 

tAA “ tAcsi = 25ns max, 
tAcs 2 = 14ns max (MB8287-25) 
tAA = tAcsi = 35ns max, 
tAcs 2 = 15ns max (MB8287-35) 

• Low power consumption: 

660mW max. (Operating) for 25ns 
550mW max. (Operating) for 35ns 
138mW max. (TTL Standby) 

83mW max. (CMOS Standby) 

• Single +5V supply ±10% tolerance 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 

V 

Input Voltage on any pin 
with respect to GND 

V,N 

-3.5 to +7 

V 

Output Voltage on any I/O 
pin with respect to GND 

VoUT 

-0.5 to ■l■7 

V 

Output Current 

•out 

±20 

mA 

Power Dissipation 


1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 


Storage Temperature Range 

Tstg 

-45 to 125 

°c 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


• TTL compatible inputs and out¬ 
puts 

• Three-state outputs with OR-tie 
capability 

• Chip select for simplified memory 
expansion, automatic power down 

• Internal parity generator and 
checker. 

• All inputs and outputs have pro¬ 
tection against static charge 

• Standard 32-pin DIP package 
(300 mil): (Suffix: P-SK) 

• Standard 32-pin FPT package 
(450 mil): (Suffix: PF) 


September 1988 
Edition 1.0 



PLASTIC PACKAGE 
(DIP-32P-M02) 



PLASTIC PACKAGE 
(FPT-32P-M02) 


PIN ASSIGNMENT 


AgC 

A4C 

A3C 

A2C 

AiC 

AqC 

A 12 C 

A 13 C 

Aj4C 

OEC 

CS 2 C 

PEC 

I/O 1 C 

I/O2C 

I/O3C 

GNDC 


TIT- 


TOP VIEW , 


32 

3 Vcc 

31 

DAe 

30 

3 A 7 

29 

□ As 

28 

□ Ag 

27 

□ Aio 

26 

□ All 

25 

□ N.C. 

24 

□ ^1 

23 

□ WE 

22 

□ I/Os 

21 

□ I/O 7 

20 

□ I/Os 

19 

□ I/O 5 

18 

□ I/O 4 

17 

□ gndq 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU MB8287-25 
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MB8287.25 FUJITSU 
M88287.35 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

< 

o 

o 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

Ta 

0 


70 

"C 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherside noted.) 


Parameter 

Symbol 

Test (Conditions 

Min 

Max 

Unit 

Standby Supply Current 

IsBi 

IV V 

< < 
o n 
o o 

o o 
ro fo 
< < 
o 

< 

z 

lA 

p 

NJ 

< 


15 

mA 

lsB2 

Vyg^0.2V 

CSi = V(H 


25 

mA 

Operating Supply 
Current 

25ns 

Ice 

Iqut “ 0mA, CS-i = V|L 

Cycle = Min. 


120 

mA 

35ns 

100 

Input Leakage Current 

Ili 

V,N = OV to Vec 

-5 

5 

ma 

Output Leakage current 

•li/o 

CSi = V|n = or CS 2 “ ViL or 

WE = V,L orOE = V,H, 
V,/o=0VtoVcc 

-5 

5 

juA 

Input Low Voltage 

V.u 


-2.0*’ 

0.8 

V 

Input High Voltage 

V,H 


2.2 

6.0 

V 

Output High Voltage 

VoH 

•oh = --4mA 

2.4 


V 

Output Low Voltage 

VoL 

Iql ~ 8mA 


0.4 

V 


Note: *1 -2.0V Min. for pulse width less than 20ns. (V|l min. = -0.5V at DC level) 
All voltages are referenced to GND. 


Input Pulse Levels; 

Input Pulse Rise & Fall Times: 
Timing Reference Levels: 

Output Load: 


Fig. 2 - AC TEST CONDITIONS 

0.6V to 2.4V 

3ns (Transient between 0.8V and 2.2V) 


Input: 

Output: 


VoL 


0.8V, V,H = 2.2V 
“0.8V, Vqh * 2.2V 



*1 PE pin is included. 

*2 Including Scope and Jig Capacitance 



Ri 

R2 

Cl 

Parameters Measured 

Load 1 

480S2 

2550 

30pF 

except tLZ» ^HZ'^WZ» ^OW* *OL 2 '^OHZr tpHZ tpoHZ 

Load 11 

480n 

2550 

5pF 

^LZ> ^HZ» ^WZ' ^OW» toLZ' ^OHZ> tpHZ a^d tpoHZ 
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FUJITSU MB8287-25 
MB8287-35 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


READ CYCLE*! 


Parameter 

Symbol 

MB8287-25 

MB8287-35 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

tRC 

25 


35 


ns 

Address Access Time*^ 

^AA 


25 


35 

ns 

CSi Access Time*^ 

f ACS1 


25 


35 


CS 2 Acces Time*^ 

fACS2 


14 


15 

ns 

OE Access Time 

fOE 





H[m 

Output Hold from Address Change 

tOH 

3 


3 


ns 

Output Active from CSi 

tuzi 

5 


8 


imH 

Output Active from €$ 2 *^*® 

fL22 



3 


ns 

Output Active from OE*^*® 

toLZ 

2 


3 


ns 

Output Disable from CSi *^*® 

^HZI 

1 

■■ 

1 

15 

ns 

Output Disable from CS 2 *^*® 

tHZ2 

■ 1. 

■1 

;i 

15 

ns 

Output Disable from OE*^*® 

^OHZ 

1 

■■ 

1 

15 

ns 

Parity Error Access from Address*^ 

^APA 


28 


40 

ns 

Parity Error Access from GSi 

^APCSI 


28 



ns 

Parity Error Access from CS 2 *^ 

fAPCS2 




15 

ns 

Parity Error Access from OE 

^APOE 


12 


14 

ns 

Parity Error Hold from Address Change 

fpOH 

3 


3 


mi 

Parity Error Disable from Address Change ^ ® 

||Q|H| 

1 

20 

1 

25 

mm 

Parity Error Disable from CSi 

tpHZI 

1 

15 

1 

15 


Parity Error Disable from CS 2 *^*® 

^PHZ2 



1 

15 

ns 

Parity Error Disable from OE*^*® 

fpOHZ 

1 

15 

1 

15 

ns 


Note: *1 WE is high for Read Cycle. 

*2 Device is continuously selected, CSi = V|L, CS 2 = V|H and OE = V|L. 

*3 Address valid prior to or coincident with transition low, CS 2 transition high. 
*4 Transition is specified at the point of ±500mV from steady state voltage. 

*5 This parameter is specified with Load II in Fig. 2. 


































MB8287-25 FUJITSU 
MB8287-35 


READ CYCLE TIMING DIAGRAM*! 
READ CYCLE: ADDRESS C0NTR0LLED*2 


ADDRESS 



—-tRC-■ 


3 

t 

VALID ^ 








r 

1 

PREVIOUS DATA VALID 

C - ] 

Oqut VALID 

t_ i 

mm 


READ CYCLE: CSi^CSj CONTROLLED*^ 


CSi 


CS2 


OE 


I/O 



Note: *1 WE is high for Read Cycle. 

*2 Device is continuously selected, CSi V|l, CS 2 = V|h and OE = V|l. 

*3 Address valid prior to or coincident with CSi transition low, CS 2 transition high. 
*4 Transition is specified at the point of ±500mV from steady state voltage. 

*5 This parameter is specified with Load II in Fig. 2. 






FUJITSU MB8287-25 
MB8287.35 


PARITY READ FUNCTION TIMING DIAGRAM*1,6 
1) ADDRESS C0NTR0LLED*2 



2) CSi, CS 2 CONTROLLED*^ 



Note: *1 WE Is high for Read Cycle. _ _ 

*2 Device is continuously selected, CSi ® CS 2 * "'H'' and OE = "L". 

*3 Address valid prior to or coincident with CSi transition low, CS 2 transition high. 

*4 Transition Is specified at the point of ±500mV from steady state voltage. 

*5 This parameter Is specified with Load II in Fig. 2. 

*6 When error occurred, PE pin outputs But when no error, PE pin is in High-Z state. 
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MB8287-25 FUJITSU 
M88287-35 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 
WRITE CYCLE*i**6.*7 



Note: *1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All Write Cycles are determined from the last address transition to the first address transition of next address. 

*3 twR is defined from the end point of Write Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage. 

*5 This parameter is specified with Load II in Fig. 2. 

*6 In normal Write Cycle, PE pin must be pulled-up to High. 

*7 If data "L" is written in PE pin under the same timing as data input on I/O pins, "Error" information is written 
in the parity bit addressed forcibly. 
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IIIIIB 

FUJITSU MB8287.25 
M88287-35 



Note: *1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All Write Cycles are determined from the last address transition to the first address transition of next address. 

*3 twR is defined from the end point of Write Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage. 

*5 This parameter is specified with Load II in Fig. 2. 

*6 In normal Write Cycle, PE pin must be pulled-up to High. 

*1 If data '"L" is written in PE pin under the same timing as data input on I/O pins, "Error" information is written 
in the parity bit addressed forcibly. 
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MB8287-25 

M88287-35 


llllllllllllllllli 

FUJITSU 


WRITE CYCLE TIMING DIAGRAM'l/e,*? 
WRITE CYCLE No. 2 (CSi,CS2 CONTROLLED) 



-twc * 2--- 



ADDRESS ^ 

i ^ 

VALID 

g _; 

i 

c: ..r. .:.: 







OE 





^AS 

tvVR*3 



__2^ 

/ 



1 



tWR*3 

— ^AS — 



CS. 





—-tv 

VP-► 

tWR*3 


WE 

\\\ 



tow 

^ 

tpH 


■» xxxxx )—m 

r ' 

^ D|n valid j 



□ : Don't Care ESI : Undefined 


Note: 


*1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All Write Cycles are determined from the last address transition to the first address transition of next address. 

*3 twR is defined from the end point of Write Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage. 

*5 This parameter is specified with Load 11 in Fig. 2. 

*6 In normal Write Cycle, PE pin must be pulled-up to High. 

*7 If data "V is written in PE pin under the same timing as data input on I/O pins, "Error" information is written 
in the parity bit addressed forcibly. 
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MB8287-25 

MB8287-35 


FUJITSU 

lllllllllllllllllllllllllll■^^ 


PACKAGE DIMENSIONS (continued) 


32-LEAD PLASTIC SMALL OUTLINE PACKAGE 
(CASE No.: FPT-32P-M02) 


.339 ±.008 
(8.60±0.20) 




INDEX 


(/ 


.050(1.27) 


.018±.004 


.4651.012 

(11.8010.30) 


(0.4510.10) 


|-^|</>.005(0.13)^ 


.799:;°J°(20.29:°;2§) 



.006(0, 


innnnCTTiJTinn^^ 

^-1/17 I .004(0.10) I 


.012(0.30) 


.750(19.05)REF 




Detail of "A” part 


.,007(0.18) 


MAX 

•027(0.68) Dimensions in 


1988 FUJITSU LIMITED F32004S-1C 


MAX inches (millimeters) 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu, Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 






7-26 




CMOS 73728-BIT 


FUJITSU 


STATIC RANDOM 



ACCESS MEMORY 


MB82T790-20 

MB82T790-25 


72K-BIT (8192 x 9) SYNCHRONOUS CMOS STATIC 
RANDOM ACCESS MEMORY WITH AUTOMATIC 
POWER DOWN 


The Fujitsu MB82T790 is a 8,192-words by 9-bits synchronous static random 
access memory fabricated with a CMOS silicon gate process. 

Write operation is initiated by internal write pulse generator, which is driven 
by the clock signal given through the CLK pin therefore external control 
of write pulse width is not necessary. Compared to the traditional RAM, 
MB82T790 drastically Improves the system level cycle time because signal 
skews are not necessarily concerned. 

The MB82T790 has a 32-pin plastic skinny DIP package and 32-pin plastic 
flat package as package options. 

All pins are TTL compatible, and a single +5V power supply is required. 


8,192 words x 9 bits organization 
Fast access time: 
fACL = 20ns max. / 
fAcs2 = tpE2 = 10ns max. 

{MB82T790-20) 
fACL = 25ns max. / 
fACS2 ~ l'PE2 ~ 12ns max. 

(MB82T790-2^ _ 

Registered addresses, CSi, WE 
and Data inputs 

Write cancel function by asyn¬ 
chronous CS2 pin 
On-chip write pulse generator 
On-chip parity checker 


• CMOS peripheral 

• Single = 5V (±10%) power supply 
with low current drain 

Active operation = 90mA max. 

Standby operation = 15mA max. 

• Common data inputs/outputs 

• TTL compatible Inputs/outputs 

• Three-state data output and open 
drain parity error output 

• Standard 32-pln plastic DIP 
package: (Suffix P, SK) 

Standard 32-pin plastic flat 
package (Suffix PF) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage 

V,N 

-3.5 to +7.0 

V 

Output Voltage 

V|/o 

-0.5 to +7.0 

V 

Output Current 

Iqut 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 


Storage Temperature Range 

Tstg 

-40 to 125 

°C 


September 1988 
Edition 1.0 



PLASTIC PACKAGE 
DIP-32P-M02 



PLASTIC PACKAGE 
FPT-32P-M02 


PIN ASSIGNMENT 


(TOP VIEW) 


A3C 

1 

32 

□ Vcc 

A4C 

2 

31 

□A2 

A5C 

3 

30 

3Ai 

As C 

4 

29 

□ Aq 

AyC 

5 

28 

Dclr 

AsC 

6 

27 

□ CLK 

AgC 

7 

26 

□ INH 

A10C 

8 

25 

□ ^1 

AliC 

9 

24 

□ WE 

A12C 

10 

23 

□ CS2 

i/Oii: 

11 

22 

□ PE 

I/O2C 

12 

21 

□ I/O9 

I/O3C 

13 

20 

□ I/Os 

I/O4C 

14 

19 

□ I/O7 

I/O5C 

15 

18 

□ I/Os 

GNDC 

16 

17 

□ GNDQ 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU MB82T790-20 


Fig. 1 - MB82T790 BLOCK DIAGRAM 



CAPACITANCE (Ta = 2S°C, f = 1MHz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

I/O Capacitance (Vj/o = OV) 

C|/o 



8 

pF 

Input Capacitance (Vim = OV) 

C|N 



6 

PF 
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MB82T790-20 

MB82T790-25 


FUJITSU 


PIN DESCRIPTION 


Symbol 

Pin name 

Input/ 

Output 

Function 

CLK 

Clock 

Input 

Address, CSi and WE are fetched at the rising edge of 
the CLK, and Din is fetched at falling edge of the CLK. 

INH 

Inhibit 

Input 

While INH = "H", a low level of CLK is disabled. 


Clear 

Input 

When CLR ="L", the contents of CSi and WE register are 
cleared to standby. 

> 

o 

o 

> 

Address Input 

Input 

Synchronous address inputs. 

CSi 

Chip Select 1 

Input 

Synchronous Chip Select 1 (CSi) input. 

(This pin can be used as power down.) 

CS 2 

Chip Select 2 

Input 

Asynchronous high-speed Chip Select 2 (CS 2 l input. 

(This pin can be used as write cancel.) 

WE 

Write Enable 

Input 

Synchronous Write Enable (WE) input. 

I/O 1 Ot I/O 9 

Data Input/Output 

Input/ 

Output 

Data Inputs/outputs. 

(Synchronous data inputs/Asynchronous data outputs) 


Parity Error 

Output 

Asynchronous parity error output: PE output remains 
High-Impedance state through undefined area. 

0 

0 

> 

Power Supply 

- 

+5V ±10% power supply. 

GNDQ 

Ground for Output 

- 

Ground for output circuits. 

GND 

Ground for Others 

- 

Ground for other circuits. 


TRUTH TABLE 



CSi 

CS 2 

WE 

MODE 

I/O PIN 

PE OUTPUT PIN 

SUPPLY CURRENT 

L 

X 

X 

X 

STANDBY 

HIGH-Z 

HIGH-Z 

STANDBY 

H 

H 

X 

X 

STANDBY 

HIGH-Z 

HIGH-Z 

STANDBY 

H 

L 

L 

X 

CHIP DISABLE 

HIGH-Z 

HIGH-Z 

ACTIVE 

H 

L 

H 

H 

READ 

DquT 

^OUTPUT 

ACTIVE 

H 

L 

H 

L 

WRITE 

Din 

HIGH-Z 

ACTIVE 


Legend: H = High level, L = Low level, X = Don't care. 

Notes: CSi and WE are input at the rising edge of the CLK. 

PE output remains High-Impedance state through undefined area. 
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RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vgc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

< 

1- 

0 


70 

‘^C 


pc CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 


Parameter 

Test Conditions 

Symbol 

Min 

Max 

Unit 

Standby Supply Current 

I ■ 

> 

ICO 

lo 



15 

rtiA 

Operating Supply Current 

CSi = ViL, I/O = Open 
Cycle = min. 

B 


90 

mA 

Input Leakage Current 

V,N = GNDtoVcc 

n 

-10 

10 

ma 

Output Leakage Current 

CS-j = V|H or GS 2 ~ V||_ 
VouT ” GND to Vcc 

B 

-10 

10 

ma 

Input Low Voltage 


VjL 

-2.0*1 

0.8 

V 

Input High Voltage 


V,H 

2.2 

6.0 

V 

Output High Voltage 

•oh = “4mA 

VoH 

B 


V 

Output Low Voltage 


•oL “ 8mA 

VoL 


0.4 

V 

PE 

Iql “ ^ 6mA 

Peak Power-on Current*^ 

Vcc = GND to 4.5V 

CLR = GND 

B 


90 

mA 


Note: *1 -2.0V Min. for pulse width less than 20ns. (V|l = -0.3V at DC level) 

*2 The CLR input should be connected to GND to keep the device deselected. 
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Fig. 2 - AC TEST CONDITIONS 


INPUT PULSE LEVELS; 

TIMING REFERENCE LEVELS: 

OUTPUT LOAD 


0.6V TO 2.4V 

INPUT: V|l*0.8V, V,H ' 2.2V 

OUTPUT: Vql = 0-8V, Vqh = 2.2V 


5V 



(Cl = 5pF for tLz» ^LZ2> ^HZ2 and tcRHZ^ 


5V 



(Cl = 5pF for tpLZ, tpHZ» tPLZ2» tpHZ2 and tcRHz) 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 
READ CYCLE 


Parameter 

Symbol 

MB82T790-20 

MB82T790-25 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

When no uses PE 

tRC 

20 


25 


ns 

When uses PE 

tRC 

25 


30 


ns 

Clock '"H" Level Pulse Width 

fcLH 

8 


10 


ns 

Clock "L" Level Pulse Width 

^cll 

8 


10 


ns 

Input Setup Time 

ts 

4 


4 


ns 

Input Hold Time 

tH 

2 


2 


ns 

Clock Access Time 

^OUT 

> 

0 

r 


20 


25 

ns 

PE 

tpE 


25 


30 

ns 

CS 2 Access Time 

Dqut 

fACS2 


10 


12 

ns 

PE 

fpE2 


10 


12 

ns 

CS 2 to Output Low-Z 

Dqut 

tLZ2 

2 


2 


ns 

PE 

tpLZ2 

2 


2 


ns 

CS 2 to Output High-Z 

Dqut 

f^HZZ 

2 

8 

2 

10 

ns 

PE 

tpHZ2 

2 

8 

2 

10 

ns 

Output Hold from Clock 

Dqut 

fOH 

2 


2 


ns 

PE 

tpH 

2 


2 


ns 

Output Hold from CS 2 

DqUT 

toH2 

2 


2 


ns 

PE 

fpH2 

2 


2 


ns 
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mmmm mb 82 T 79 o -25 


READ CYCLE (INH = L, CLF 

READ CYCLE TIMING DIAGRAM 

l = H) 


-tCLH-^ 

—-tCLL- 

_ / 


CLK 

i 

1 

m 





WMmmmm 






llUIIIIIIIttr- 






t 


k~\\\\\\\\\x^- 

»_^_ 

- iiiimiiih 






toH - 



tHZ2 

mH 


wm 

WKSIWfW 

ii 



[IB 

IHHU 



tPHZ2 

1-^-tpE2--■ 

H 



HIGH-Z 

' t- 

tpLZ2- 

► 



PE 


i OUTPUT VALID 

\ NOTE 1 2 

2 

f 






Note 1: PE output remains High-Impedance state through undefined area. 
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WRITE CYCLE 


Parameter 

Symbol 

MB82T790-20 

MB82T790-25 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time 

twc 

20 


25 


ns 

Clock "H” Level Pulse Width 

^CLH 

8 


10 


ns 

Clock ''L" Level Pulse Width 

^CLL 

8 


10 


ns 

Input Setup Time 


4 


4 


ns 

Input Hold Time 

tH 

2 


2 


ns 

CS 2 Setup Time 

^CS 

2 


2 


ns 

CS 2 Hold Time 

^CH 

8 


10 


ns 

Data Setup Time 

^DS 

0 


0 


ns 

Data Hold Time 

^DH 

6 


6 


ns 

CLK to Output High-Z 

Dqut 

^HZ 

2 

8 

2 

10 

ns 


tpHZ 

2 

8 

2. 

10 

ns 

CLK to Output Low-Z 

Dqut 

tLZ 

2 


2 


ns 


tpLZ 

2 


2 


ns 


CLOCK INHIBIT TIMING 


Parameter 

Symbol 

MB82T790-20 

MB82T790-25 

Unit 

Min 

Max 

Min 

Max 

Clock Inhibit Setup Time 

^CLIS 

2 


2 


ns 

Clock Inhibit Hold Time 

^CLIH 

2 


2 


ns 

Clock Enable Setup Time 

^CLES 

2 


2 


ns 

Clock Enable Hold Time 

■tcLEH 

0 


0 


ns 


REGISTOR CLEAR TIMING 


Parameter 

Symbol 

MB82T790-20 

MB82T790-25 

Unit 

Min 

Max 

Min 

Max 

Clear Pulse Width 

^CRW 

7 


7 


ns 

Clear Hold Time 

^CRH 

10 


10 


ns 

Clear Recovery Time 

^CRR 

10 


10 


ns 

Clear to Output High-Z 

^CRHZ 

2 

8 

2 

10 

ns 
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FUJITSU MB82T790-20 
MB82T790-25 


WRITE CYCLE TIMING DIAGRAM 
WRITE CYCLE (INH = L, CLR = H) 



Note 1 : When CS2 = H level, write operation is excuted and when CS2 = L level, write operation is cancelled. 







Illlllllll 
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PACKAGE DIMENSIONS 


32-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.; DIP-32P-M02) 


~r 

.283±. 

(7.20±C 



Dimensions in 
inches (millimeters) 

1988 FUJITSU LIMITED D32009S-1C 




^^INDEX-1 
O^INDEX-2 


o 




1.574!:2?|(39.98!»Jg) 
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PACKAGE DIMENSIONS (continued) 



The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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FUJITSU 


CMOS TAG RANDOM 
ACCESS MEMORY 


MB81C51-25 

MB81C51-30 


CMOS TAG RANDOM ACCESS MEMORY 

The Fujitsu MB81C51 Is 512 entry x 4 way/1024 entry x 2 way TAG Random Access 
Memory (TAG RAM) fabricated with a CMOS technology. 

MB81C51 has been developed aiming to be used in an easily handled cache system with 
the other DATA RAMs (ex. MB81C79A). Especially this device offers the advantages on 
designing compact and high performance cache system which will be used In a system 
adopting 32-bit CPU. 


• Organization: 512 Entry x 4 Way or 

1024 Entry x 2 Way 

• Fast access time; 25/30 ns max from Address Inputs 

18 ns max from Compare Data Inputs 

• Power Consumption: llOOmWmax. 

• Single +5 V supply ±10% tolerance 

• TTL compatible inputs and outputs 

• LRU (Least Recently Used) Replacement Logic 

• Purge Function (All-purge & Partial-purge) 

• Internal Parity Generator/Checker 

• 64 pin PIn-GrId-Array (Suffix: CR) 

• 68 pin Plastic LCC (Suffix: PD) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage on any pin with 
respect to GND 

ViN 

-3.0 to +7.0 

V 

Output Voltage on any pin with 
respect to GND 

VOUT 

-0.5 to +7.0 

V 

Output Current 

lOUT 

±20 

mA 

Power Dissipation 

PP 

1.5 

W 

Temperature under Bias 

Tbias 

-10 to +85 

‘^C 

Storage Temperature 

Ceramic 

Tstg 

-65 to +125 

°C 

Plastic 

-45 to +125 

°C 


NOTE: Permanent device damage may occur if the above Absolute Maximum 
Ratings are exceeded. Functional operation should be restricted to the 
conditions as detailed in the operational sections of this data sheet. Exposure 
to absolute maximum rating conditions for extended periods may affect 
device reliability. 


November 1988 
Edition 1.0 



This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields. However, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher thakn 
maximum rated voltages to this high impedance 
circuit. 


Copyright ® 1988 FUJITSU LIMITED 
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MB81C51 BLOCK DIAGRAM 1 


PURGE 

BUFFER 

































CAPACITANCE (TA = 25°C. f = 1 MHZ) 


Parameter 

Symbol 

Typ 

Max 

Unit 







Input Capacitance (Vin = OV) 


CiN 


10 


PF 
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PIN ASSIGNMENT 


$4 PIN PIN GRID ARRAY(PQA-64C-A02) 


00 @@©@©@©@ 
©© ©© 

0 © ©0 

00 0 ® 

0 © 0 © 

0 © ©0 

0 © ©© 

0 ©© 00 ©©©©© 


BOTTOM VIEW 


PIN FUNCTION 
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PIN DESCRIPTION 

OUTPUTS 


INPUTS 


FUNCTION TABLE 

1) BASIC FUNCTION (Any combination except below are inhibited.) 


Input 

TAG Info. 

Control Info. 

LRU 

Function Mode 

INH 

PURGE 

SET 

WRITE 

INVL 

TAG 

P bit 

V bit 

LRU 

L 

H 

X 

X 

X 

N-CNG 

N-CNG 

N-CNG 

N-CNG 

INHIBIT^ 

H 

H 

H 

X 

X 

N-CNG 

N-CNG 

N-CNG 

N-CNG 

TAG READ 

H 

H 

If 

H 

H 

N-CNG 

N-CNG 

N-CNG 

N-CNG1 
or UP-D 

TAG READ 

H 

H 

If 

L 

H 

TDO to TD19 

SET 

H 

UP-D 

TAG WRITE 

X 

L 

H 

IfBfli 

X 

UNDEFINED 

UNDEFINED 

L (All) 

INCLZ 

ALL PURGE 

H 

H 

IT 

H 

B 

N-CNG 

N-CNG 

N-CNG/L^ 

N-CNG^ 
or RUP-D 

PARTIAL PURGE 


X : “H” or “L" 

N-CNG : No Change INCLZ : INITIALIZE 

UP-D : Up Dated RUP-D : Reversively Updated 

1. When SBLK = “L” and no-HIT, then LRU Is no change (N-CNG). 

2. When SBLK = “L” and no-HIT. then V -BIt is no change (N-CNG). 

3. During INHIBIT mode, HIT and PERR outputs are “H” but the other outputs are “L”. 


HIT 

HIT OUTPUT. “NOR” OF HITO TO HIT3 

HCn/RCn 

CODED OUTPUTS OF HIT OR REPLACE INFORMATION ( n = 0 - 1 ) 

HITn/REPn 

UNCODED OUTPUTS OF HIT OR REPLACE INFORMATION ( n = 0 - 3 ) 

PE^ 

PARITY ERROR ' 

MHIT 

HIT OUTPUT MODIFIED BY MHENBL AND EXTH 


MODE 

MODE SELECTION 

MODE = 1 : 512 Entry x 4 Way 

MODE = 0 : 1024 Entry x 2 Way 

A0-A9 

ADDRESS INPUTS (A9 is not used for 4 way) 

TDO-19 

TAG INFORMATION INPUTS 

PURGE 

ALL-PURGE TIMING PULSE 

iiWL 

PARTIAL-PURGE. V-BIT FORCED TO “0". 

LRU IS REVERSIVELY UPDATED 

SBLK 

ENABLE WAY-SELECTION EXTERNALLY AT REPLACEMENT AND INVALIDATION 

SBO, SB1 

EXTERNAL WAY-ADDRESS INPUTS 

WRITE 

WRITE CYCLE SIGNAL 

SET 

TIMING PULSE 

Write : Registrate TAG, V-bit “H”, LRU update 

Read : LRU updated 

PARTIAL PURGE : LRU reversively update, V-bit “L” 

iNH 

ALL FUNCTIONS EXCEPT PURGE ARE INHIBITED 

H/R 

OUTPUT SELECTION 

H/R = 1 : Hit Information 

H/R = 0 : Replace Information 

RLATGH 

LATCH CONTROL FOR REPLACE INFORMATION 

PINV 

USE FOR “TESTING” ONLY (GENERALLY “H”) 

VINV 

USE FOR “TESTING” ONLY (GENERALLY “H”) 

MHENBL 

ENABLE MHIT OUTPUT 

EXTH 

FORCE MHTf OUTPUT TO “L” 
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MB81C51-25 FUJITSU 
MB81C51-30 llllllllllllll|llllllillllllllll■^^^^^^^^^^^ 



X: “H” or “L" 

1. Internal Information, repO to rep3 are determined by on-chip LRU logic when SBLK = “L". When SBLK = “H”, the internal 
information are determined by external signal of SBO & SB1. 

2. Correct o pera tion Is not guaranteed if 2 ways or more become HIT at the same time. 

3. Output of HIT is valid when H/R = “H”. 



Note: Correct operation is not guaranteed if 2 ways or more become HIT at the same time. 
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4) PARITY ERROR & V-BIT ^ ( n : o to 3 ) 


pen 

vnO 

vn1 

PEn 

HIT Info.2 

L 

L 

L 

L 

___ 

L 

L 

H 

H 

HIT 

L 

H 

L 

H 

HIT 

L 

H 

H 

L 

HIT 

H 

L 

L 

L 

_ 

H 

L 

H 

H 

HIT 

H 

H 

L 

H 

HIT 

H 

H 

H 

H 

HIT 


1. PERR is “NOR” of PEO to PE3 

2. Output information when internal “HIT” is valid. 


pen : Internal parity error of way “n” 
vn0/vn1 : Duplicate validity bits. 

PEn : Determined by the following equation. 

PEn = (vnO + vn1) • pen + (vnO 0 vnl ) 


BASIC FUNCTIONS 

TAG READ ALL PURGE 


A comparison between the TAG input data (TDO-19) and the 
contents of the addressed location is performed. If both data 
are the same, that Is “FOUND”. Then HIT will be "LOW” and 
outputs of HCn, HITn indicate hitted “Associative way”. In the 
case of “NOT-FOUND”, the TAG RAM will specify the “way”, 
which should be replaced, by using the LRU logic automatically. 

The replacement Information will be presented at the outputs of 
RCn and REPn by forcing the H/R Input Into “LOW”. These 
signals will be latched and used for the data Memory move-ln 
operation. 

TAG WRITE 

When “NOT-FOUND" is occurred, the TAG-RAM also should 
be updated . Th e write operation Is performed by WRITE 
“LOW” and SET pulse Input. The TAG data will be written Into 
the proper “way” by the Internal LRU logic. 

TAG-WRITE mode, V-bIt (Validity bit) and the parity are set, 
and LRU logic is updated. 

On the other hand, it will be able to specify the “way” 
externally by using SBLK, SBO and SB1 Inputs. 


By asserting PURGE input "LOW” , the V-bIt are reset and LRU 
logic is initialized. 

In this operation, the contents of each TAG and its parity will 
not be Identified. 

PARTIAL PURGE 

The partial purge operation is performed by INVL “LOW” and 
SET pulse Input. 

The V-bIt, which is specified by the address Inputs, will be 
reset, and LRU logic will be reversively updated. 
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FUJITSU 


RECOMMENDED 0 

PERATIN 

GCOND 

TIONS (Referenced to GND) 

Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

VIL 

-0.5* 


0.8 

V 

Input High Voltage 

VIH 

2.2 


6.0 

V 

Ambient Temperature 

Ta 

0 


70 

®C 


Note: 

*-3.0V min. for pulse width less than 20ns. 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

Min 

Max 

Unit 

Input Leakage Current 

ViN = 0 V to Vcc 

ILI 

-10 

10 

)iA 

Operating Supply Current 

Dout = Open, Cycle = min. 

ICC 


200 

mA 

Output Low Voltage 

lOL = 8mA 

VOL 


0.4 

V 

Output High Voltage 

lOH = -4mA 

VOH 

2.4 


V 
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INPUT PULSE LEVELS 
INPUT PULSE RISE AND FALL TIMES 
TIMING REFERENCE LEVELS 
OUTPUT LOAD: 


Fig. 3 - AC TEST CONDITION 

O.OV to 3.0V 

5ns (Transient time between 0.8V and 2.2V) 

Input : 1.5V 
Output : 1.5V 


DoutO- 

(lnclucS9|f5igT 


AC CHARACTERISTICS 

(Recommended ODeratina conditions unless Otherwise noted.) 


TAO READ CYCLE (MODE a « W*' W^LT, PURGE a . WRITE « , IMVLa PiNV » «H“ » or «L’* . VINV a 


Read Cycle Time 


Address Valid to HIT, HCn, HITn 


Address Valid to MHIT 


TAG Data Valid to HIT, HCn, HITn 


TAG Data Valid to MHIT 


HIT, HCn, HITn Hold Time 


Address Valid to RCn, REPn 


Address Valid to PERR 


Address Setup Time for SET 


TAG Data Setup Time for SET 


SET Puise Width 


SET Recovery Time 


RLATCH Setup Time 


RCn, REPn Hold Time for RLATCH 


SBLK, SBO, SB1 Setup Time for RCn, REPn 


SBLK, SBO, SB1 Hold Time 


RCn, REPn Hold Time for SBLK, SBO, SB1 


SBLK, SBO, SB1 Setup Time for SET 


PERR Hold Time 


H/R to Multiplex output change 


MHENBL, EXTH to MHIT output 
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TAG WRITE CYCLE <MODE« <>r PURGE * WRITE « INVL it H/R * INH « 


Write Cycle Time 


Address Valid to RCn, REPn 


Address Setup Time for SET 


TAG Data Setup Time for SET 


SET Pulse Width 


SET Recovery Time 


RLATCH Setup Time 


SBLK, SBO, SB1 Setup Time for SET 


SBLK, SBO, SB1 Setup Time for PCn, REPn 


PCn, REPn Hold Time for SBLK, SBO, SB1 


SBLK Hold Time 


PINV, VINV Setup Time for SET 


PINV, VINV Recovery Time for SET 



PERTIAL PURGE (MODE it or PURGE * WRITE ^ INVL s H/R « or «L*", INK it 
RLATCH « ‘*L’^ PlNVit or "L", vInV Of 


Address Setup Time for SET 



TAG Data Setup Time for SET 


SET Pulse Width 


SET Recovery Time 


SBLK, SBO, SB1 Setup Time for SET 


SBLK, SBO, SB1 Hold Time 


ALL PURGE (SET « Other eontrot Inputs ere or ^‘L’*) 



All Purge Cycle Time 


Purge Pulse Width 


Purge Recovery Time 
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TAG READ CYCLE {MQD£= “H" or “L”, PURGE = “H”, 


AO - A9 


TDO - TD19 


H/R 


HIT, 

HCn, HITn 
(Note 1) 


RCn, REPn 
(Note 2) 


MHENBL, 

EXTH 


MHIT 


PERR 


SET 


RLATCH 
(Note 5) 


SBLK 


SBO, SB1 
(Note 6) 


X 




■ tAH 


. tAR 


1^ tAMH _h. 


tAP 



Notes 1: Valid at H/R = “H", 

2: Valid at H/R = “L"^_ 

3: LRU is updated at SET = “L”. 

4: Replace latched at RLATCH = "H”. 
5: Valid at SBLK = “L”. 

6; Valid at SBLK = “H”. 
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"H” or -L", VINV = “H” or 




INPUT VALID 
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PARTIAL PURGE CYCLE (MODE = “H” or “L". PURGE = “H". WRIT E = “H”, INVL = “L", H/R = “H” or “L 
RLATCH = “L”, PINV = “H” or “L”, VINV = “H” or “L”) 



1. Valid at SBLK = “L”. 

2. LRU Is reversively updated, V-bit ' 

3. Valid at SBLK = “H”. 
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PACKAGE DIMENSIONS 














FUJITSU IVIB81C51-25 
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PACKAGE DIMENSIONS (continued 


64-LEAD CERAMIC (METAL SEAL) PIN GRID ARRAY PACKAGE 
(CASE No/. PGA-64C-A02) 


.050(1.27)DIA TYP 

.1001.010 - 



©1988 FUJITSU LIMITED R64008S-2C Dimensions in 

inches (millimeters) 


The information contained in this document does not convey any license The information contained in this document has been carefuily checked 

under the copyrights, patent rights, software rights or trademarks and is believed to be reliable. However, Fujitsu assumes no responsibility 

claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are for inaccuracies. Fujitsu reserves the right to change products or 

included as a means of illustrating typical applications. Complete specifications without notice, 

information sufficient for construction purposes is not necessarily given. 


7-54 










CMOS 16384-BIT DUAL 
PORT STATIC RANDOM 
ACCESS MEMORY 



MB8421/22-90/90L 

MB8421/22-12/12L 



2K X 8-BIT CMOS DUAL PORT STATIC RANDOM 
ACCESS MEMORY 

The Fujitsu MB8421/22 are 2K words x 8 bits Dual port high-performance 
-static Random Access Memories (SRAMs) fabricated in CMOS. The SRAMs 
use asynchronous circuits; thus no external clockes are required. 

The MB8421 and MB8422 provide the user with tow separately contorolled 
I/O ports with independent address. Chip select(CS), Write Enable(WE), 
Output Enable (OE) and I/O functions. 

This arrangement permits independent access to any memory location for 
either a Read orwWrite operation - a useful feature for shared data 
processing applications. These devices have an automatic power-down 

feature controlled by (CS). _ 

To avoide data contention on the same address, a (BUSY) flag is _ 

p rov ided for address arbitration; In addition, MB8421 utilizes (INT) 
flag which allows communication between systems on either side of 
the RAM. 

Both devices use a single +5 volte power supply and all pins are 
TTL-compatible. A simplified block diagram of the SRAM is shown 
in Figure 1. 

Some typical applications for these memory devices are mutiprocessing 
systems, distributed networks, external register files and peripheral 
controllers. 

Organization : 2048 words x 8 bits 

Static operation : No clocks or timing strobe required 

• Fast access time : max. (MB8421/22-90 

MB8421/22-90L) 

^AA”^ACS”^^®^^ max.(MB8421/22—12 
MB8421/22-12L) 

• Low power consumption : 660mW max. (Both ports active) 

385mW max. (One port active) 

38.5mW max.(Both ports standby, TTL) 
llmW max. (Both ports standby, CMOS) 
L-verslon : 495mW max. (Both ports active) 

275mW max. (One port active) 

27.5mW max.(Both ports standby, TTL) 

1.1mA max. (Both ports standby, CMOS) 

• Single +5V supply ±10% tolerance 

• TTL compatible Inputs and outputs 

• Three-state outputs with OR-tle capability 

• All inputs and outputs have protection against static 
charge 

• Data Retention Voltage : 2V mi n. 

• Address Arbitration Function : BUSY flag 

• Interrupt Function for Communicat ion 
between Systems (MB8421 only) : INT flag 


TS213-B867 
July 1986 




This device contains circuitry to protKt the 
inputs aQainst damage doe to high static volt* 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. __ 
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MB8421/22-90 

MB8421/22-90L 

MB8421/22-12 

MB8421/22-12L 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Vbltage 

VCC 

-0.5 to +7 

V 

Input Voltage on any pin 
with respect to VSS 

VIN 

-0.5 to +7 

V 

Output Voltage on any I/O 
pin with respect to VSS 

VOUT 

-0.5 to +7 

V 

Output Current 

lOUT 

±20 

mA 

Power dissipation 

PD 

1.0 

W 

Temperature Under Bias 

TBIAS 

-10 to +85 

‘■c 

Storage Temperature 

TSTG 

Ceramic 

-65 to +150 

”C 

Plastic 

-40 to +125 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 
are exceeded. Functional operation should be restricted to the 
conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


PIN NAMES 


LEFT PORT 

RIGHT PORT 

NAMES 

CSL 

CSR 

CHIP 

SELECT 

mL 

\Sr 

WRITE 

ENABLE 

OEL 

OER 

OUTPUT 

ENABLE 

INTL 

INTR 

INTERRUPT 

FLAG 


BUSYR 

BUSY 

FLAG 

AOL to AlOL 

AOR to AlOR 

ADDRESS 

I/OOL to I/07L 


DATA 

INPUT/OUTPUT 

VCC 

POWER 

GND 

GROUND 






























MB8421/22-90 

MB8421/22-90L 

MB8421/22-12 

MB8421/22-12L 


Fig. 1 - m^Mll22l2VLI22L BLOCK DIAGRAM 


I/OOL to 

I/O 

I/O 

““I/OOR to 

I/07L - 

Buffer - 

Buffer - 

--I/07R 


A7L to 
AlOL 


Column 

Column 

"A7R to 

_ Decoder 

Decoder 

_AlOR 



Row 

Decoder 


Memory Cell Array 


Row 

Decoder 


AOR to 
A6R 


Arbitration 

Interrupt 

Circuit 


* Applies to MB8421 only. 


CAPACITANCE (T^ = 25®C, f = 1 MHz) 


Paratoeter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance (VIN=0V) 

CIN 


10 

PF 

I/O Capacitance (VI/0=0V) 

CI/0 


10 

_£[__ 
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MB8421/22-90 

MB8421/22-90L 

MB8421/22~12 

MB842i/22-12L 


RECOMMENDED OPERATING CONDITIONS 
(Referenced to VSS) 


Parameter 

HIBSSSSOlilli 

Min 

Typ 

Max 

Unit 

Supply Voltage 

VCC 

4.5 

5.0 

5.5 

V 

Input High Voltage 

VIH 

2.2 


VCC+0.3 

V 

Input Low Voltage 

VIL 

-0.3 


0.8 

V 


TA 

0 


70 

"C 


DC CHARACTERISTICS 

(Recorftmended operating conditions otherwise noted.) 


Parameter 

Symbol 

Condition 

MB8421/ 

MB8422- 

90/12 

MB8421/ 

MB8422- 

90L/12L 

Unit 

■BBII 

KCTIll 

ESI 


Operating 

Supply Current 
(Both ports Active) 

ICC 

Cycle=Min. 

Duty=100% 

I0UT=0 mA 

■ 

120 

B 

90 

mA 

Standby 

Supply Current 

ISBl 

Both ports=Standby 

CSL & CSR=VIH 

■ 

B 

B 

5 

mA 

ISB2 

One port=Standby 

CSL or CSR=VIH, 

IOUT=0 mA 

■ 

70 

B 

50 

mA 

ISB3 

Both ports=Full standby 
CSL & CSR2iVCC-0.2V 

■ 

2 

fl 

0.2 

mA 

ISB4 

One port=Full standby 
CSL or CSR>VCC-0.2V, 
I0UT=0 mA 

■ 

70 

B 

50 

mA 

Input Leakage 

Current 

ILI 

VIN=0V to VCC 

-10 

10 

-10 

10 

pA 

Output Leakage 
Current 

ILO 

CS=VIH, VOUT=OV to VCC 

-10 

10 

-10 

10 

pA 

Output High Voltage 

VOH* 

IOUT=-luO mA 

B 

B 

B 

B 

Bi 

■ 

Output Low Voltage 

VOL 

I0UT=3.2 mA 

B 

0.4 

B 

0.4 

V 

Output Low Voltage 
for Open-Drain 

VOL 

I0UT=8 mA 

B 


B 


V 


* The BUSY and INT pins -require pull-up resistors because they are open-drain outputs 
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MB8421/22-90 

MB8421/22-90L 

MB8421/22-12 

MB8421/22-12L 




MB8421/22-90 

MB8421/22-90L 

MB8421/22-12 

MB8421/22-12L 

AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


READ CYCLE 


Parameter 

Symbol 

MB8421-90/90I 

MB8422-90/90I 


Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

tRC 

90 


120 


ns 

Address Access Time 

tAA 


90 


120 

ns 

Chip Select Access Time 

tACS 


90 


120 

ns 

Output Enable Access Time 

tAOE 


40 


50 

ns 

Output Hold from Address Change 

tOH 

10 


10 


ns 

Chip Select to Output Low-Z *1 

tCLZ 

5 


5 


ns 

Output Enable to Output Low-Z *1 

tOLZ 

5 


5 


ns 

Chip Select to Output High-Z *1 

tCHZ 


40 


50 

ns 

Output Enable to Output High-Z ’'^1 

tOHZ 


40 


50 

ns 

Power up from Chip Select 

tPU 

0 


0 


ns 

Power down from Chip Select 

tPD 


50 


60 

ns 


WRITE CYCLE 


Parameter 


Symbol 

MB8421-90/90I 

MB8422-90/90I 


-12/121 

-12/121 

Unit 




Min 

Max 

Min 

Max 


Write Cycle Time 

twc 

90 


120 


ns 

Address Valid to End of Write 

tAW 

85 


100 


ns 

Chip Select to End of Write 

tew 

85 


100 


ns 


tAS 

0 


0 


ns 

Write Pulse Width 

tWP 

60 


70 


ns 

Write Recovery Time 

tWR 

0 


0 


ns 

Data Valid to End of Write 

tDW 

40 


40 


ns 

Data Hold Time 

tDH 

0 


0 


ns 

Write Enable to Output Low-Z 

*1 

tow 

0 


0 


ns 

Write Enable to Output High-Z 

*1 

twz 


40 


50 

ns 



BUSY TIMING 


Parameter 

Symbol 

IMil! 


Unit 


Max 

Min 

Max 

BUSY Access Time from Address 

tBAA 


45 


60 

ns 

BUSY Output High-Z from Address 

tBDA 


45 


60 

ns 

BUSY Access Time from CS 

tBAC 


45 


60 

ns 

BUSY Output High-Z from CS 

tBDC 


45 


60 

ns 

Arbitration priority Set up Time 

tAPS 

20 


25 


ns 


INTERRUPT TIMING 


Parameter 

Symbol 


mil 

Unit 

Min 

Max 

Min 

Max 

INT Set Time *2 

tINS 


80 


100 

ns 

INT Reset Time *2 

tINR 


80 


100 

ns 


Note : *1 Transition is measured at the point of ±500mV from steady state voltage with 
CL=5pF. 

*2 This parameter is specified MB8421 only. 
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READ CYCLE TIMING DIAGRAMS 


MB8421/22-90 

MB8421/22-90L 

MB8421/22-12 

MB8421/22-12L 


READ CYCLE No. I *1*2 



DOUT PREVIOUS DATA VALID 


DATA VALID 


READ CYCLE No. II *1 


ADDRESS 


VCC CURRENT 
ISB - 



Don’t Care 


Undefined 


*1 WE is high for Read Cycle. __ 

*2 Device is continuously selected, CS=OE=VIL. 

*3 This parameter is specified at the point of ±500mV from steady state voltage 
with output capacitance 5pF. 
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WRITE CYCLE TIMING DIAGRAMS 


MB8421/22-90 

MB8421/22-90L 

MB8421/22-12 

MB8421/22-12L 



*1 WE must be high during address transition. 

*2 If OE, CS are in the READ Mode, I/O pins are in the output state so that 
the input signals of opposite phase to the outputs must not be applied. 

*3 If CS goes high prior to or coincident with WE transition high, the output 
remains in high impedance state. 

M This parameter is specified at the point of tSOOmV from steady state voltage 
with output capacitance 5 pF. 
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MB8421/22-90 

MB8421/22-90L 

MB8421/22-12 

MB8421/22-12L 


CONTTENTION CYCLE TIMING DIAGRAMS *1 



Note ; *1 In case of dualaccess a t th e same memory location, the port that access 
th e RAM first sets the BUSY flag high. 

*2 CS must be low before or coincident with transition of address. _ 

*3 Address is valid prior to cincident with high-to-low transition of CS. 
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INTERRUPT CYCLE TIMING DIAGRAMS *1 


MB8421/22-90 

MB8421/22-90L 

MB8421/22-12 

MB8421/22-12L 



Note : * *1 Applies to MB8421 only. 

DATA RETENTION CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 


Data Retention Supply Voltage VDR 


Data Retention Supply Current *2 IDR 


tDRS 


eration Recovery Time [ tR 


*2 VCC=VDRf3V 

CSL & CSR^VCC-0.2V 



DATA RETENTION TIMING 





































MB8421/22~90 

MB8421/22--90L 

MB8421/22-12 

TRirm TABLES MB8421/22-12L 


TABLE I NON-CONTENTION READ/WRITE CONTROL 


LEFT POET INPUTS *1 

RIGHT PORT INPUTS *1 

FLAGS 

FUNCTION 


VfEL 

OEL 

^R 

V^R 

OER 

BUSYL 

BUSYR 

H 

X 

X 

X 

X 

X 

H 

H 

Left Port in Power Down Mode 

X 

X 

X 

H 

X 

X 

H 

H 

Right Port in Power Down Mode 

■■ 

L 

X 

X 

X 

X 

H 

H 

Data on Left Port Written 

Into Memory 

■■ 

H 

L 

X 

X 

X 

H 

H 

Data in Memory Output on 

Left Port 

X 

X 

X 

■■ 

L 

X 

H 

H 

Data on Right Port Written 

Into Memory 


■i 

X 

■■ 

H 

L 

H 

H 

Data in Memory Output on 

Right Port 


H = High L = Low X = Don*t Care 
Note : *1 AOL to AlOL ^ AOR to AlOR 


TABLE II CS ARBITRATION WITH ADDRESS MATCH BEFORE CS 


LEFT PORT INPUTS 

RIGHT PORT INPUTS 

FLAGS 

FUNCTION 

CSL 

m 

IBSi 

Mi 

II^SI 

lEISSII 


Mi 

BUSYL 

BUSYR 

LBR 

X 

X 

MATCH 

■1 

X 

X 

MATCH 

H 

■I 

Left Operation Permitted 

Right Operation Not Permitted 

L 

X 

X 

MATCH 

LBL 

X 

X 

MATCH 

■■ 

H 

Left Operation Not Permitted 
Right Operation Permitted 

LST 

X 

X 

MATCH 

LST 

X 

X 

MATCH 

H 

L 

Arbitration Resolved 


H = High L = Low X = Don’t Care 

LST = Low Same Time LBR = Low Before Right LBL = Low Before Left 


TABLE III ADDRESS ARBITRATION WITH CS LOW BEFORE ADDRESS MATCH 


LEFT PORT INPUTS 

RIGHT PORT INPUTS 

FLAGS 

FUNCTION 




Mi 


\^R 

OER 

AOR to 
AlOR 

BUSYL 

BUSYR 

H 

X 

X 

VBR 

H 

X 

X 

VALID 

H 

■■ 


H 

X 

X 

VALID 

m 

X 

X 

VBL 

Mi 

H 


■ 

X 

X 

VST 

H 

X 

X 

VST 

H 

■■ 

Arbitration Resolved 


H = High L = Low X = Don’t Care 

VST = Valid Same Time VBR = Valid Before Right VBL = Valid Before Left 
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MB8421/22-90 

MB8421/22-90L 

MB8421/22-12 

MB8421/22-12L 

FUNCTIONAL DESCRIPTION 

The Fujitsu MB8421/22 provide two ports with separate control signals, 
address inputs and input/output data pins that allow asynchronous read and 

write operation to any memory location. _ 

These devices have an automatic power-down feature controlled by CS. 

There is an on-chip power down circuitry that places the respective port 

into a standby mode when CS is high (chip deselected). When a port is 

enabled, access to the entire memory array is permitted. Each port has its 

own Output Enable control (OE). In the read mode, the OE is active and it 

turns on the output drivers. Non-contention READ/WRITE conditions are Illustrated 

in table I. 


ARBITRATION LOGIC 
Functional Description: 

The arbitration logic resolves an address match or chip enable match and 
determines the priority of the access. In both cases, an active BUSY flag 
will be set for the delayed port. 

In a dual-port RAM, both ports are asynchronous, thus there exists a possi- 
bity of accessing the same memory location from both sides. This possiblty 
does not pose a problem if both the ports are in read mode. Though it 
creates a problem when both the ports are in write mode with different data 
words or else one port is i n wr ite mode and the other port is in the read 
mode. For such situations, BUSY flags are provided on the dual-port RAM 
devices. Hence whenever, both the ports access the same memory location, 
then the on-chip arbi trat ion logic will determine which port has access. 

Next it will set the BUSY flag of the delayed ports to active low. This pro- 
hibi ts any operation on that port. The delayed port gets the access when the 
BUSY flag becomes inactive. 

Two modes of arbitration are present: 

1) When the addresses match for the left and the right ports are valid 
before CS, on-chip control logic arbitrates between CSL and CSR for 
access (refer to Fig. on Data Contention Cycle No. II(CS controlled), and 
Table II). 

2) When the CSL and CSR are low before an address match, on-chip control 
logic arbitrates between the left and the right addresses for access 
(refer to Fig. on Data Contention Cycle No. I(Address controlled), and 
Table III). 

It should be noted that for the case when both CSL and CSR are low at the 
same time (CS controlled), or when both address left and address right are 
valid at the same time (address controlled), then arbitration logic sets the 
BUSYR flag low, providing the priority to left port. 

For most microprocessors like the Intel 8086, the as3rncronous BUSY line can 
be tied to the READ input, as long it meets the set-up and hold requirements. 
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MB8421/22-90 

MB8421/22-90L 

MB8421/22-12 

MB8421/22-12L 


INTERRUPT FUNCTION 

The interrupt function (INT) is provided to al low communication between the 
systems on either sides of the dual-port RAM. INTL is set to low, when the 
pro cessor on the right port writes to address 7FE(A0=L and A1 to AlO =H). 
INTL is then reset to High, when the left port acknowledges by reading the 
same address 7FE. Thus the address 7FE is like a 8 bit word mail-box trans¬ 
ferring information from the right-port to the left-port. 

INTR on the other hand is set to l ow, when processor on the left port writes 
to the address 7FF(A0 to AlO =H) . INTR is reset to High, when the right port 
acknowledges by reading this address. Hence, the address 7FF is a second 8 
bit word mail-box transferring information from the left port to the right 
port. 

The INTL and INTR are set to High on power-up. If the port is in the standby 
mode, it can still get interrupted by the processor on the other side. 

In cas e t he B USY flag is set to low, then the pertinent port can not set or 
reset the INT flag. 
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Attachment 1. 


48 PIN DIP 
(MB8422) 


CSL 

VffiL 

Bum [2 
AlOL 
DEL 
AOL 
AIL 
A2L 
A3L 
A4L 

A5L [~ 
A6L Q 
A7L [2 
A8L 

A9L [][ 
I/OOL [2 
I/OIL[~ 
I/02L [2 
I/03L \2 
I/04l[[] 
I/OSL [2 
I/06L 
I/07L 


VSS 





52 

PIN SHRINK DIP 
(MB8421) 


CSL 

□ 

1 

52 

vcc 

m 

c 

2 

51 

^ CSR 

BUSYL 

c 

3 

50 

^ ¥ER 

INTL 

c 

4 

49 

^ BUSYR 

NC 

c 

5 

48 

^ INTO 

AlOL 

c 

6 

47 

^ NC 

OEL 

c 

7 

46 

2] AlOR 

AOL 

c 

8 

45 

2] 

AIL 

c 

9 

44 

[]] AOR 

A2L 

c 

10 

43 

]] AIR 

A3L 

c 

11 

42 

2 ] A2R 

A4L 

□ 

12 

41 

2 \ A3R 

A5L 

c 

13 

40 

^ A4R 

A6L 

c 

14 

TOP VIEW 39 

Z1 

A7L 

c 

15 

38 

□ A6R 

A8L 

c 

16 

37 

^ A7R 

A9L 

c 

17 

36 

^ A8R 

I/OOL 

c 

18 

35 

^ A9R 

I/OIL Q 

19 

34 

^ I/07R 

I/02L [2 

20 

33 

3 I/06R 

I/03L \2 

21 

32 

D I/OSR 

I/04L 

22 

31 

^ I/04R 

I/OSL [2 

23 

30 

2 ] 1/03R 

I/06L [3] 

24 

29 

^ I/02R 

I/07L {2 

25 

! 

28 

^ I/OIR 

VSS 

c 

26 

27 

2 ] I/OOR 
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Attachment 2, 


PIN ASSIGNMENT FOR MB8421 (QFP) 


|W IW U U ICO IW 


i t » I I 1 L- L i I L..l_l 1 I .l_l ! I t 1 I i I,,!.. 


CEl { 2 

AOL m 3 

AIL Cl 4 


A 4 L d 7 
A 5 L d 5 
A 6 L I 7 
A 7 L d 10 
A 8 L d 11 

A9L d 12 
(NO d 13 
(NO d 14 

(NO d IS 

I/OOL d 

I/OIL d I7 
I/02Ld IX 


TOP VIEW 


5o d 
d 
kl 13 
iq d 
A6 d A2R 
45 Zl A3R 

ilf. I A 4 R 

43 d ^5 r 

42 d 

41 d»’R 

jiO d 

3f d 
32 13 
37 d 
36 d 

3J d I/02R 

34- d 


H 




^ Kl ^ ^ ^ Jn S? 


.33 U3 
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MB8421/22-90 

IVIB8421/22-90L 

MB8421/22-12 

MB8421/22-12L 







MB8421/22-90 

i\/IB8421/22-90L 

I\/lB8421/22-12 

MB8421/22-12L 


64-LEAD PLASTIC FLAT PACKAGE 
(CASE NO: FPT-64P-M01) 



48-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE NO: DIP-48P-M02) 


.034(0.865) 
\ ''.054(1.365) 



2.350(59.70) 

2.378(60.40) 



.100(2.54) 

TYP 


050(1.27) 

.070(1.77) 


.015(0.38) 

.021(0.54) 


.195(4.96)MAX 


.020(0.51 )MIN 


Dimensions in 
inches (millimeters) 
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I CMOS 16384-BIT 

MB8431/32-90 I 

FUJITSU 

1 STATIC RANDOM 

MB8431/32-90L I 

MB8431/32-12 I 

llllllll 

III 

I 

III llllllll 

1 ACCESS MEMORY 

MB8431/32-12L I 


2K X 8-BIT CMOS DUAL PORT STATIC RANDOM 
ACCESS MEMORY 

The Fujitsu MB8431/32 are 2K words x 8 bits Dual port high-performance 
-static Random Access Memories (SRAMs) fabricated in CMOS. The SRAMs 
use asynchronous circuits; thus no external clockes are required. 

The MB8431 and MB8432 provide the user with two separately contorolled 
I/O ports with independent address. Chip select(CS), Write Enable(WE), 
Output Enable (OE) and I/O functions. 

This arrangement permits independent access to any memory location for 
either a Read or Write operation - a useful feature for shared data 
processing applications. These devices have an automatic power-down 

feature controlled by (CS). _ 

To avoide data contention on the same address, a (BUSY) input is_ 

provided for address arbitration; In addition, MB8431 utilizes (INT) 
flag which allows communication between systems on either side of 
the RAM. 

Both devices use a single +5 volt power supply and all pins are 
TTL-compatible. A simplified block diagram of the SRAM is shown 
in Figure 1. 

Some typical applications for these memory devices are multiprocessing 
systems, distributed networks, external register files and peripheral 
controllers. 

• Organization : 2048 words x 8 bits 

• Static operation : No clocks or timing strobe required 

• Fast access time ; t^=t^QS=90ns max. (MB8431/32-90 

MB8431/32-90L) 

t^=t^Q5=120ns max. (MB8431/32-12 
MB8431/32-12L) 

• Low power consumption : 660mW max. (Both ports active) 

385mW max. (One port active) 

38.5mW max.(Both ports standby, TTL) 
llmW max. (Both ports standby, CMOS) 
L-version : 495mW max. (Both ports active) 

275mW max. (One port active) 

27.5mW max.(Both ports standby, TTL) 

1.1mA max. (Both ports standby, CMOS) 

• Single +5V supply ±10% tolerance 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capability 

• All inputs and outputs have protection, against static charge 

• Data Retention Voltage : 2V mi n. 

r • Address Arbitration Function : BUSY input 

• Interrupt Function for Communicat ion 
between Systems (MB8431 only) ; INT flag 

• Expanding capability using MB8421/22(Master)-MB8431/32(Slave) 


TS254-A889 
September 1 , 1988 



DIP-52P-M01 

(MB8431) 



FPT-64P-M01 

(MB8431) 



DIP-48P-M02 

(MB8432) 
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MB8431/32-90 

MB8431/32-90L 

MB8431/32-12 

MB8431/32-12L 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

VCC 

-0.5 to +7 

V 

Input Voltage on any pin 
with respect to VSS 

VIN 

-0.5 to 

VCC +0.5 

V 

Output Voltage on any I/O 
pin with respect to VSS 

VOUT 

-0.5 to 

VCC +0.5 

V 

Output Current 

lOUT 

±20 

mA 

Power dissipation 

PD 

1.0 

W 

Temperature Under Bias 

TBIAS 

-10 to +85 

®C 

Storage Temperature 

TSTG 

-40 to +125 

”C 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 
are exceeded. Functional operation should be restricted to the 
conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


PIN NAMES 


LEFT PORT 

RIGHT PORT 

NAMES 

CSL 

CSR 

CHIP 

SELECT INPUT 

WEL 

WER 

WRITE 

ENABLE INPUT 

OEL 

OER 

OUTPUT 

ENABLE INPUT 

Intl 

I55tr 

INTERRUPT * 
FLAG OUTPUT 

BUSYL 

BUSYR 

BUSY 

FLAG INPUT 

AOL to AlOL 

AOR to AlOR 

ADDRESS 

INPUT 

I/OOL to I/07L 

I/OOR to I/07R 

DATA 

INPUT/OUTPUT 

VCC 

POWER 

GND 

GROUND 


*: Applies to MB8431 only. 





MB8431/32-90 

MB8431/32-90L 

MB8431/32-12 

MB8431/32-12L 


Fig, 1 - MB8431/32/31L/32L BLOCK DIAGRAM 



* Applies to MB8431 only. 


CAPACITANCE (T^ = 25®C, f = 1 MHz) 


Parameter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance (VIN=0V) 

CIN 


10 

pF 

I/O Capacitance (VI/0=0V) 

CI/0 


10 

_pr 
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MB8431/32-90 

MB8431/32-90L 

MB8431/32-12 

MB8431/32~12L 


RECOIWENDED OPERATING CONDITIONS 
(Referenced to VSS) 


Parameter 


Min 

Typ 

Max 

Unit 

Supply Voltage 

VCC 

4.5 

5.0 

5.5 

V 

Input High Voltage 

VIH 

2.2 


VCC+0.3 

V 

Input Low Voltage 

VIL 

-0.3 *1 


0.8 

V 


TA 

0 


70 

”C 


*1 Undershoot -3,0V min at less than 20ns pulse width. 


DC CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 


Parameter 

Symbol 

Condition 

MB8431/ 

MB8432- 

90/12 

MB8431/ 

MB8432- 

90L/12L 

Unit 



■am 


Operating 

Supply Current 
(Both ports Active) 

ICC 

Cycle=Min. 

Duty=100% 

I0UT=0 mA 

■ 

120 

B 

90 

mA 

Standby 

Supply Current 

ISBl 

Both ports=Standby 

CSL & CSR=VIH 

■ 

B 

B 

5 

mA 

ISB2 

One port=Standby 

CSL or CSR=VIH, 

IOUT=0 mA 

■ 

70 

B 

50 

mA 

ISB3 

Both ports=Full standby 
CSL & CSRkVCC-0.2V 

■ 

2 

B 

0.2 

mA 

ISB4 

One port=Full standby 
CSL or CSR>VCC-0.2V, 
IOUT=0 mA 

■ 

70 

B 

50 

mA 

Input Leakage 

Current 

ILI 

VIN=0V to VCC 

-10 

10 

-10 

10 

pA 

Output Leakage 
Current 

ILO 

CS=VIH, VOUT=0V to VCC 

-10 

10 

-10 

10 

pA 

Output High Voltage 

VOH* 

IOUT=-1.0 mA 

i 

B 

B 

B 

B 

Output Low Voltage 

VOL 

I0UT=3.2 mA 

■ 

B 

B 

QQI 

B 

Output Low Voltage 
for Open-Drain 

VOL 

I0UT=8 mA 

■ 


B 

0.4 

B 


* The INT pins require pull-up resistors because they are open-drain outputs. 




















































































MB8431/32-90 

MB8431/32~90L 

MB8431/32-12 

MB8431/32-12L 


AC TEST CONDITIONS 


• Input Pulse Levels : OV to 3.0V 

• Input Pulse Rise & Fall Times : tR, tF = 5ns 

• Timing Reference Levels : 1.5V 

• Output Load 



^Including Jig and stray capacitance 
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MB8431/32~90 

MB8431/32~90L 

MB8431/32-12 

MB8431/32-12L 

AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


READ CYCLE 


Parameter 


Symbol 

MB8431-90/90I 

MB8432-90/90I 


“12/121 

-12/121 

Unit 




■SB 

Max 

Min 

m:%vm 


Read Cycle Time 

tRC 

90 


■real 


ns 

Address Access Time 

tAA 


90 


■w 

ns 

Chip Select Access Time 

tACS 


90 



ns 


tAOE 


40 


50 

ns 

Output Hold from Address Change 

tOH 

10 


10 


ns 

1 Chip Select to Output Low-Z 

*1 

tCLZ 

5 


5 


ns 


*1 

tOLZ 

5 


5 


ns 



tCHZ 


40 


50 

ns 

Output Enable to Output High-Z 

*1 

tOHZ 


40 


50 

ns 

Power up from Chip Select 

•k2 

tPU 

IIQIIIIIIIII 


0 


ns 

Power down from Chip Select 

*2 

tPD 


50 


60 



WRITE CYCLE 


Parameter 

Symbol 

MB8431-90/90I 

MB8432-90/90I 

MB8431-12/12I 

MB8431-12/12I 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time 

tWG 

90 


120 


ns 

Address Valid to End of Write 

tAW 

85 


100 


ns 

Chip Select to End of Write 

tcw 

85 


100 


ns 

Address Setup Time 

tAS 

0 


0 


ns 

Write Pulse Width 

tWP 

60 


70 


ns 

Write Recovery Time 

tWR 

0 


0 


ns 

Data Valid to End of Write 

tDW 

40 


40 


ns 

Data Hold Time 

tDH 

0 


0 


ns 

Write Enable to Output Low-Z *1 

tow 

0 


0 


ns 

Write Enable to Output High-Z *1 

twz 


40 


50 

ns 


SLAVE BUSY TIMING 


Parameter 

Symbol 

MB8431-90/90I 

MB8432-90/90I 

MB8431-12/12L 

MB8432-12/12I 

Unit 

Min 

Max 

Min 

Max 

Busy Access Time 

tBO 


0 


0 

ns 

Write Set Up Time To Busy 

tws 

“10 


“10 


ns 

Write Hold Time From Busy 

tWH 

20 


25 


ns 


INTERRUPT TIMING 


Parameter 


Symbol 

Hi 


BBZB! 

Unit 




M.Hf 

mmm 

Min 

KBi 


INT Set Time 

*3 

tINS 


80 


W 

ns 

INT Reset Time 

*3 

tINR 


80 


■E9 

ns 


Note : *1 Transition is measured at the point of ±500mV from steady state voltage with 
CL=5pF. 

*2 This parameter is not tested 100%. 

*3 This parameter is specified for MB8431 only. 


























































READ CYCLE TIMING DIAGRAMS (WE=VIH) 


READ CYCLE No. I (ADDRESS CONTROLLED) (CS=OE=VIL) 



DOUT PREVIOUS DATA VALID 


DATA VALID 


READ CYCLE No. II *1 (CS CONTROLLED) 


ADDRESS 





tCLZ 



MB8431/32~90 

MB8431/32-90L 

MB8431/32-12 

MB8431/32-12L 




DATA VALID 


VCC CURRENT 

ISB 

_^50% 


50%- 



: Don’t Care 

m-- 

Undefined 


e : *1 Address should be fixed before high-to-low transition of CS. 

*2 This parameter is specified at the point of ±500mV from steady state voltage 
with output capacitance 5pF. 














WRITE CfCLE TIMING DIAGRAMS (0E= Don't care) 


MB8431/32-90 

MB8431/32-90L 

MB8431/32-12 

MB8431/32-12L 



*1 WE must be high during address transition. 

^2 If OE, CS are in the READ Mode^ I/O pins are in the output state so that 
the input signals of opposite phase to the outp uts must not be applied. 

*3 If CS goes high prior to or coincident with WE transition to high, the output 
remains in high impedance state. 

*4 This parameter is specified at the point of ±500mV from steady state voltage 
with output capacitance 5 pF. 
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MB8431/32-90 

MB8431/32-90L 

MB8431/32-12 

__ MB8431/32-12L 

CONTENTION CYCLE TIMING DIAGRAMS (WE=VIH) 


CONTENTION READ CYCLE No. I *2 : (ADDRESS CONTROLLED) (CS=OE=VIL) 


ADDRESS R - V 

(ADDRESS L) —- 


BUSYK 

(BUSYL) 

■ \_7 

r - 

<tBO-^ 


e—tOH->1 

u/m -^ 

DOUTR PREVIOUS DATA VALID 7 

(XxxxxxxxxxxxxXxX)(X)Q 

• DATA VALID 

(DOUTL) 




CONTENTION READ CYCLE No. II *3 : (CS CONTROLLED) 


CSR 

(CSL) 


BUSYR 

(BUSYL) 

DOUTR 

(DOUTL) 



Note : In case of dualaccess at th e same memory location, the port that access 

th e RAM first sets the BUSY flag high. 

*2 CS must be low before or coincident with transition of address. _ 

*3 Address is valid prior to cincident with high-to-low transition of CS. 
^4 This parameter is specified at the point of ±500mV from steady state 
voltage with output capacitance 5pF. 
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CONTENTION CYCIE TIMING DIAGRAMS 


MB8431/32-90 

MB8431/32-90L 

MB8431/32-12 

MB8431/32-12L 


CONTENTION WRITE CYCLE No. I : *1*2*3 (WE CONTROLLED) 


ADDRESS R 
(ADDRESS L) 



Note : *1 WE must be high’during address transition. 

*21/0 pins are in the output state, so the input signals of opposite phase 
must n ot be applied. 

*3 During BUSY input is low, write operation can not be excuted even if 
WE is low. 
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INTERRUPT CYCLE TI!1IN6 DIAGRAMS *1 


MB8431-90/12 

MB8432-90/12 

MB8431-90L/12L 

MB8432-90L/12L 


INTERRUPT CYCLE 


ADDRESS R 
(ADDRESS L) 



ADDRESS L 
(ADDRESS R) 



(INTR) 


I///I : Undefined 


Note ; *1 Applies to MB8431 only. 


DATA RETENTION CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 


MB8431-90L/12L 

MB8432-90L/12L 

Unit 

Min 

Max 

Min 

Max 

Data Retention Supply Voltage 

VDR 

2.0 

5.5 

2.0 

5.5 

V 


IDR 


0.2 


0.02 

mA 

Data Retention Setup Time 

tDRS 

0 


0 


ns 

Operation Recovery Time 

tR 

tRC 


tRC 


ns 


*2 VCC^VDRfSV 

CSL & CSR^VCC-0.2V 


DATA RETENTION TIMING 


































MB8431-90/12 

MB8432-90/12 

MB8431-90L/12L 

MB8432-90L/12L 


POWER ON/RESET CHARACTERISTICS 

(Recommended operating conditions tmless otherwise noted.) 


Parameter 


Symbol 


BJjUEII 

MB8431-90L/12L 

MB8432-90L/12L 

Unit 




Min 

WtSSEBM 

Min 

Max 


Power Up Time 

*1 

tVR 

0.05 

50 

0.05 

50 

ms 

Power Off Time 

*2 

tOFF 

1 


1 


s 


*1 Thi s is required to keep normal operation for power on/reset circuit which initialize 
INT output to ”H” automatically when VCC is applied. 

*2 This is required to keep normal operation for power on/reset circuit which VCC is 
repeatly turn on/off. 


POWER ON/RESET TIMING 



FUNCTION DISCRIPTION ; 

1. ORGANIZATION : 

MB8431/32 are 2K words x 8 bits Dual port Static Random Access Memory. 

Each port has independent addresses, chip select (CS), write enable (WE), 
output enable (OE) and data input/output (I/O) fucntions. 

2. SLAVE BUSY FUNCTION : 

In order to do bit expansion using 8 bit width dual port RAM such as MB8421/22, 
two or more parts should be connected paralel. But such case, t here is a 
possibility, which depends on arbitration timing, of outputting BUSY signal 
to different ports and put both CPUs in waiting state. This causes a trouble. 
Using MB8431/32 which have slave busy function (busy input) is one of the 
solutaion for such trouble. 

Bit expansion is easily achievable to pair-use slave type dual port RAM such as 
MB8431/32 and master type dual port RAM such as MB8421/22. 
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MB8431-90/12 

MB8432-90/12 

MB8431-90L/12L 

MB8432-90L/12L 


(Example) 


As an example, Fig 1 shows 16 bit dual port memory system. 

In this system, master type Dual port RAM (MB8421/22) judge arbi tration for 
address contention and output result of the judgement from BUSY pin. This output 
returned to CPU and make the CPU in waiting state and also the output is 
applied to slave type dual port RAM (MB8431/32). 

Though sla ve ty pe dual port RAM (MB8431/32) do not judge for arbitration, 
they have BUSY input pin an d inh ibit write operation of the correspondent 
port during ”L” si gnal form BUSY output of master type dual port RAM (MB8421/22) 
is applied to the BUSY input. 

A system consists of one master dual port RAM (MB8421/22) and three slave dual 
port RAMs (MB8431/32) is harmonized for 32 bit application. 
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MB8431-90/12 

MB8432-90/12 

MB8431-90L/12L 

MB8432-90L/12L 

3. INTERRAPT FUNCTION : 

The interrupt function (INT) is provided to al low communcation between the 
systems on either sides of the dual-port RAM. INTL is set to low, when the 
pro cessor on the right port writes to address 7FE (A0=L and A1 to A10=H). 

INTL is then reset to High, when the left port acknowledges by reading the 
same address 7FE. Thus the address 7FE is like a 8 bit word mail-box trans¬ 
ferring information from the right-port to the left-port. 

INTR on the other hand is set to l ow, w hen processor on the left port writes 
to the address 7FF (A=0 to A10=H). INTR is reset to High, when the right port 
acknowledges by reading this address. Hence, the address 7FF is a second 8 
bit word mail-box transferring information form the left port to the right 
port. 

The INTL and INTR are set to High on power-up. If the port is in the standby 
mode, it can still get interrupted by the processor on the other side. 

In case t he BU SY-flag is set to low, then the pertinent port can not set or 
reset the INT flag. 
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MB8431/32-90 
MB8431/32-90L 
MB8431/32-12 
MB8431/32-12L 


CSL 

WEL 

BUSYL 

MOL 

OEL 

AOL 

AIL 

A2L 

A3L 

A4L 

A5L 

A6L 

A7L 

A8L 

A9L 

I/OOL 

I/OIL 

I/02L 

I/03L 

I/04L 

I/05L 

I/06L 

I/07L 

6ND 


TOP VIKW 


TOP VIEW 



MB8432 



MB8431 


NNC. C 
OEL C 
AOL C 
AIL C 
A2L C 
A3L C 
A4L C 
A5L C 
A6L C 
A7L C 
A8L C 
A9L C 
N.C. C 
N.C. C 
N.C. C 
I/OOIC 
I/OIIC 
I/02IC 
I/03IC 


. ^ 0,52 iK as as 

u oiPito 1-30 o u OS aslMiH o 

jnnnnnnp nnnnn 


TOP VIEW 




□n.c. 

Dn^c. 

Doer 

Daor 

Dair 

DA2R 

□A3R 

DA4R 

DA5R 

□A6R 

DA7R 

□A8R 

DA9R 

DN.C. 

DN.C. 

□N.C. 

□ I/07R 

□ I/06R 

□ I/05R 


O O O 


K C« K K OS 
•OiHCMr><4- 

‘*0000 


MB8431 
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MB8431/32-90 
MB8431/32-90L 
MB8431/32-12 
MB8431/32-12L 


52-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-S2P-M01) 



-t.860:;0®8(47.25:0;|°l'- 


.543±.010* 

(13.8010.25) 


.6001.010 

{'15.2410.25) 


I .0101.002 
(0.2510.05) 



^ .070(1.778) 

TYP 


©1987 FUJITSU LIMITED D52002S*1C 


.0181.004 

(0.4510.10) 



.207(5.25)MAX 

.118(3.00)MIN 


.020(0.51 )M IN 


48.LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-48P-M02) 


Dimensions in 
inches (millimeters) 


q34+^020 jq g^+O.BOj 



.5431.010 

(13.8010.25) 



.6001.010 

{15.24±0.25) 
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MB8431/32-90 
MB8431/32-90L 
MB8431/32-12 
MB8431/32-12L 
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NMOS Erasable 
PROMs 




Maximum 

Access 


Package 

Sealing 

Page 

Device 

Time (ns) 

Capacity 

Options 

Method 

8-3 

MB2764-20 

200 

65536 bits 

28-pin Ceramic DIP 

CERDIP 


MB2764-25 

MB2764-30 

250 

300 

(8192W X 8b) 

32-pacl Ceramic LCC 

Metal 

8-15 

MB27128-20 

200 

131072 bits 

28-pln Ceramic DIP 

CERDIP 


MB27128-25 
MB27128-30 

250 

300 

(16384W X 8b) 

32-pad Ceramic LCC 

Metal 

8-27 

MB27256-17 

170 

262144 bits 

28-pin Ceramic DIP 

CERDIP 


MB27256-20 

MB27256-25 

200 

250 

(32768W x8b) 

32-pad Ceramic LCC Metal 
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FUJITSU 


UV ERASABLE 
65536-BIT READ 
ONLY MEMORY 


MBM 2764-20 
MBM 2764-25 
MBM 2764-30 


January 1984 
Edition 4.0 


MOS 8192x8BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM 2764 is a high speed 65,536-bit static N-channel MOS 
erasable and electrically reprogrammable read only memory (EPROM). It is 
especially well suited for applications where rapid turn-around and/or bit 
pattern experimentation are important. 

A 28-pin Dual-In-Line package and a 32-pad Leadless-Chip-Garrier with a trans¬ 
parent lid are used to package the MBM 2764. The transparent lid allows the 
user to expose the device to ultraviolet light in order to erase the memory bit 
pattern previously programmed. At the completion of erasure, a new pattern 
can then be written into the memory. 

The MBM 2764 is fabricated using N-MOS double polysilicon gate tech¬ 
nology with single transistor stacked gate cells. It is organized as 8192 words 
by 8 bits for use in microprocessor applications. Single +5V operation greatly 
facilitates its use in systems. 


• 8192 words x 8 bits organization, 
fully decoded 

• Simple programming requirements 

• Single location programming 

• Programmable utilizing the 
Quick Pro’'"'^ Algorithm 

• Programs with one 50ms or 1 ms 
pulse 

• Low power requirement 

Active : 788mW (550mW) 

Standby : 184mW (193mW) 

(Value in parentheses is for “AB" 
version.) 

• No clocks required (fully static op¬ 


eration) 

• TTL compatible inputs/outputs 

• Three-state output with OR-tie capa¬ 
bility 

• Output Enable (OE) pin for simplified 
memory expansion 

• Fast access time: 

200ns max. (MBM 2764-20) 

250ns max. (MBM 2764-25) 

300ns max. (MBM 2764-30) 

• Single +5V operation 

• Standard 28-pin DIP package and 
32-pad LCC 

• Interchangeable with Intel 2764 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


Rating 

Symbol 

Value 

Unit 

Temperature under Bias 

Tbias 

-25 to +85 

°C 

Storage Temperature 

Tstg 

-65 to +125 


All Inputs/Qutputs Voltage 
with Respect to GND 

V|Nr Vqut 

-0.6 to +7 

V 

Vpp Voltage with Respect 
to GND 

Q. 

Q. 

> 

-0.6 to+22 

V 

Supply Voltage with Respect 
to GND 

< 

n 

o 

-0.6 to +7 

V 

NOTE; Permanent device damag 
RATINGS are exceeded. 1 

e may occur if ABSOLUTE MAXIMUM 
functional operation should be restriced to 



CERAMIC PACKAGE 
DIP-28C-C01 



CERAMIC PACKAGE 
LCC-32C-A01 



the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

Quick Pro"'''^ is a trademark of FUJITSU LIMITED 


This device contains circuitry to protect <he 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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-illlllllllllllilliilillillll MBM 2764-20 
FUJITSU mBM 2764-25 

illllllllllllllllllllllllllillllllllllllll MBM 2764-30 


Fig. 1 - MBM 2764 BLOCK DIAGRAM 


0i Og 



Vpp Vcc GND 


CAPACITANCE (Ta = 25°C, f = 1 MHz) 


Parameter 



Typ 

Max 

Unit 

Input Capacitance (Yin = Oy) 

IQIIII 

- 

4 

6 

pF 


|^■|||||■||||■ 



■HflllllllH 



Output Capacitance (Vouj ~ 












MBM 2764-20 
MBM 2764-25 
MBM 2764-30 


FUJITSU 


FUNCTIONS AND PIN CONNECTIONS 


Function 
\^in No.) 

Mode 

Address Input 
(2~10,23~25, 
21) 

Data I/O 

15-19) 

CE 

(20) 

OE 

(22) 

PGM 

(27) 

Vcc 

(28) 

Vpp 

(1) 

GND 

(14) 

Read 

A|n 

Dqut 

V,L 

V,L 

V,H 

< 

o 

o 

< 

o 

o 

GND 

Output Disable 

Don't Care 

High-Z 

V,L 

V,H 

Don't Care 

< 

o 

o 

< 

o 

n 

GND 

Don't Care 

V,L 

Standby 

Don't Care 

High-Z 

V,H 

Don't Care 

Don't Care 

< 

n 

n 

Vcc 

GND 

Program 

A|N 

D|n 

V,L 

V,H 

V,L 

< 

o 

o 

Vpp 

GND 

Program Verify 

A|n 

Dqut 

V,L 

V.L 

V|H 

< 

n 

n 

Vpp 

GND 

Program Inhibit 

Don't Care 

High-Z 

V,H 

Don't Care 

Don't Care 

Vcc 

Vpp 

GND 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) ____ 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Vcc Supply Voltage*^ 

< 

o 

o 

4.75 {4.5)*2 

5.0 

5.25 (5.5)*2 

V 

Vpp Supply Voltage 

Vpp 

CD 

O 

1 

o 

u 

> 

- 

Vcc+0.6 

V 

Input High Voltage 

V,H 

2.0 

- 

Vcc + 1 

V 

Input Low Voltage 

V,L 

-0.1 

- 

0.8 

V 

Operating Temperature 

Ta 

0 


70 

°C 


Note: "1 Vcc must be applied either before or coincident with Vpp and removed either after or coincident with Vpp. 

*2 Value in parentheses is for "AB" version. 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Load Current (V|n = 5.25V) 

■■ 

Ili 



10 

iUA 

Output Leakage Current (Vqut ~ 5.25V)*^ 

•lo 



10 

mA 

Vcc Standby Current (CE = V|h ) 

•cd 



35 

mA 

Vcc Supply Current (CE = V|l) 

lcC2 



150 

(100)*2 

mA 

Vpp Supply Current (Vpp = Vcc - 0.6V) 

Ipp 



15 

mA 

Output Low Voltage (Iql = 2.1mA) 

VoL 



0.45 

V 

Output High Voltage (Iqh = -400/iA) 

VoH 

2.4 

_1 


V 


Note: * 1 V|N and Vqut voltage for "AB" parts is 5.5V. 
* 2 Value in parentheses is for "AB" version. 
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FUJITSU 

IIIIIIIH 


MBM 2764-20 
MBM 2764-25 
MBM 2764-30 


Fig. 2 - AC TEST CONDITIONS (INCLUDING PROGRAMMING) 

Input Pulse Levels: 0.8V to 2.2V | 

r~\ o 

Input Rise and Fall Times: S20ns 

Timing Measurement Reference Levels: 1.0V and 2.0V for inputs “ 

0.8V and 2.0V for outputs 

Output Load: 1 TTLgate and Cl = lOOpF - 

i 

:Cl 



AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

MBM 2764-20 

MBM 2764-25 

MBM 2764-30 

Unit 

Min 

Typ 

Max 

Min 

Typ 

Max 

Min 

Typ 

Max 

Address Access Time*^ 

^ACC 



200 



250 



300 

ns 

CE to Output Delay 

tcE 



200 



250 



300 

ns 

UE to Output Delay*^ 

toE 

10 


70 

10 


100 

10 


120 

ns 

Address to Output Hold 

toH 

0 



0 



0 



ns 

Output Enable High to Output Float 

toF 

0 


60 

0 


60 

0 


105 

ns 


Notes: *1 OE may be delayed up to t^cc — ^oe the falling edge of ^ without impact on tAcc- 

*2 toF is specified from OE or CE, whichever occurs first. 

Output Float is defined as the point where data is no longer driven. 


OPERATION TIMING DIAGRAM 
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:acc. normalized ADDRESS ACCESS TIME lcC2. NORMALIZED SUPPLY CURRENT Icci. NORMALIZED SUPPLY CURRENT 


CHARACTERISTICS CURVES 


MBM 2764-20 IlillillilH 

MBM 2764-25 FUJITSU 
MBM 2764-30 


Fig. 3 -SUPPLY CURRENT (STANDBY) 



4 5 6 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 4-SUPPLY CURRENT (STANDBY) 



Ta, AMBIENT TEMPERATURE CC) 


Fig. 5-SUPPLY CURRENT (ACTIVE) 



4 5 6 


Fig. 6 - SUPPLY CURRENT (ACTIVE) 



Vcc, SUPPLY VOLTAGE (V) 


Ta, AMBIENT TEMPERATURE (°C) 


Fig. 7 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 



4 5 6 

Vcc, SUPPLY VOLTAGE (V) 
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MBM 2764-20 
FUJITSU mBM 2764-25 
IIIIIIB^ MBM 2764-30 


CHARACTERISTICS CURVES (continued) 



Ta, ambient temperature (°C) 


>- 

3 

m 
Q 
I- 
D 
0. 

D 1.5 
O 

O 
. H 
lui 

lo 

o 

Hi 

N 

_i 

< 1.0 

DC 

O 

z 


Fig. 10 - OE TO OUTPUT DELAY 
vs AMBIENT TEMPERATURE 



















^cc 

=5V 
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Fig. 13-OUTPUT SINK CURRENT 
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vs LOAD CAPACITANCE 


1.5 








TTn 







vcc 

Ta = 

-ov - 

25° C 













































0^ 





































0 200 400 

Cl, load CAPACITANCE (pF) 


8-8 









PROGRAMMING/ERASING INFORMATION 


MBM 2764-20 

MBM 2764-25 FUJITSU 

MBM 2764-30 



Fig. 16 - MEMORY CELL THRESHOLD SHIFT 



SELECT GATE VOLTAGE (V) 


MEMORY CELL DESCRIPTION 

The MBM 2764 is fabricated using a 
single-transistor stacked gate cell con¬ 
struction, implemented via double¬ 
layer polysilicon technology. The in¬ 
dividual cells consist of a bottom 
floating gate and a top select gate (see 
Fig. 15). The top gate is connected to 
the row decorder, while the floating 
gate is used for charge storage. The cell 
is programmed by the injection of high 
energy electrons through the oxide 
and onto the floating gate. The pres¬ 
ence of the charge on the floating gate 
causes a shift in the cell threshold 
(refer to Fig. 16). In the Initial state, 
the cell has a low threshold (Vjm ) 
which will enable the transistor to 
be turned on when tHe cell is selected 
(via the top select gate). Programming 
shifts the threshold to a higher level 
(Vtho) » fhus preventing the cell tran¬ 
sistor from turning on when selected. 
The status of the cell (i.e., whether 
programmed or not) can be deter¬ 
mined by examining its state at the 
sense threshold (Vths)* indicated 
by the dotted line in Fig. 16. 


PROGRAMMING 

Upon delivery from Fujitsu, or after 
each erasure (see Erasure section), the 
MBM 2764 has all 65,536 bits in the 
"1", or high, state. "O's” are loaded 
into the MBM 2764 through the pro¬ 
cedure of programming. 

Normal Programming 

The programming mode is entered when 
-*-21 V_is_applied to the Vpp pin and CE 
and PGM are both at V|l. During pro¬ 
gramming, ^ is kept at V|l. A O.I/iF 
capacitor between Vpp and GND is need¬ 
ed to prevent excessive voltage transi¬ 
ents, which could damage the device. The 
address to be programmed is applied to 
the proper address pins. 8 bit patterns 
are placed on the respective data output 
pins. The voltage levels should be stand¬ 
ard TTL levels. When both the address 
and data are stable, a 50 msec, TTL 


low-level pulse is applied to the PGM 
Input to accomplish the programming. 
The procedure can be done manually, 
address by address, randomly, or auto¬ 
matically via the proper circuitry. All 
that is required is that one 50 msec 
program pulse be applied at each ad¬ 
dress to be programmed. It is neces¬ 
sary that this program pulse width not 
exceed 55 mse c. The refore, applying a 
DC level to the PGM Input Is prohibited 
when programming. 

Quick Programming 

In addition to the standard 50 msec 
pulse width programming procedure, 
the MBM 2764 can be programmed 
with a fast programming algorithm 
designed by Fujitsu called Quick Pro^*'^. 
The algorithm (shown Fig. 17) untilizes 
a sequence of ONE millisecond pulse 
to program each location. 

The programming mode is entered when 


-f21V and -*-6V are applied to the Vpp 
pin and Vcc Pin respectively, and 
PGM an^OE are V|h. During program¬ 
ming, CE is kept at V|l. A 0.1/liF 
capacitor between Vpp and GND is 
needed to prevent excessive voltage 
transients which could damage the 
device. The address to be programmed 
is applied to the proper address pins. 
The 8 bit pattern are placed on the 
respective data output pins. The voltage 
levels should be standard TTL levels. 
When both the address and data are 
stable, a 1 msec, TTL low-level pulse 
Is applied to the PGM pin and after that 
additional pulse is applied to the PGM 
pin to accomplish the programming. 

Procedure of Quick Pro^'^(Refer to Fig. 
17.) 

1) Input the start address (Address=G) 

2) Set the Vcc = 6V and Vpp = 21V 


Quick Pro^M is a trademark of FUJITSU LIMITED 
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PROGRAMMING/ERASING INFORMATION (continued) 


3) Data input. 

4) Compare the input data. If data are 
FF, jump to the 11). If data are not 
FF, proceed the next step. 

5) Set the number of programming 
pulse to 0. (X=0) 

6) Apply ONE programming pulse to 
PGM pin (tpw =1 ms Typ.). 

7) Count the programming pulse 
(X=X+1) 

8) Compare the number of pro¬ 
gramming pulse. If X=20, jump to 
the 10). If X<20, proeeeil the next 
step. 

9) Verify the data. If programmed 
data are the same as input data, 
proceed the next step. If program¬ 
ming data are not the same as input 

data, repeat the 6) thru 8)* 

10) Apply the additional programming 
pulse to the PGM pin (1 ms x X or 
Xmsx 1). 

11) Compare the address. If the pro¬ 
grammed address is end address. 


proceed the next step. 

If the programmed address is not 
end address, proceed from step 3) 
for next address (G+1). 

12) Verify the data. If programmed 
data are not the same as input data, 
the part is no good. If programmed 
- data are the same as input data, 
programming is end. 

All that is required is that one 1 msec 
program pulse be applied at each ad¬ 
dress to be programmed. It is necessary 
that one program pulse width does not 
exceed 1.05 ms ec. Th erefore, applying a 
DC level to the PGM input is prohibited 
when programming. 

ERASURE 

In order to clear all locations of their 
programmed contents, it is necessary to 
expose the MBM 2764 to an ultraviolet 
light source. A dosage of 15W-seconds/ 
cm^ is required to completely erase an 


MBM 2764. This dosage can be obtained 
by exposure to an ultraviolet lamp 
(wavelength of 2537 Angstroms (A)) 
with intensity of 12000MW/cm^ for 15 
to 20 minutes. The MBM 2764 should 
be about one inch from the source and 
all filters should be removed from the 
UV light source prior to erasure. 

It is important to note that the 
MBM 2764 and similar devices, will 
erase with light sources having wave¬ 
lengths shorter than 4000A. Although 
erasure time will be much longer than 
with UV source at 2537A, nevertheless 
the exposure to fluorescent light and 
sunlight will eventually erase the 
MBM 2764, and exposure to them 
should be prevented to realize maxi¬ 
mum system reliability. If used in such 
an environment, the package windows 
should be covered by an opaque label or 
substance. 
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1. Noma I Programming 
DC CHARACTERISTICS 

(Ta = 25±5°C, Vcc = 5V±5%, Vp*p = 21±0.5V) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage Current 
(V,N = 5.25V/0.45V) 

•li 



10 

ma 

Vpp Supply Current During 

Programming Pulse 
(CE = PGM = V|l) 

Ipp 



30 

mA 

Vcc Supply Current 

icc 



150 *3 
(100) 

mA 

Input Low Level 

V,L 

-0.1 


0.8 

V 

Input High Level 

V,H 

2.0 


< 

o 

o 

-h 

V 

Output Low Voltage During Verify 
doL = 2.1mA) 

VoL 



0.45 

V 

Output High Voltage During Verify 
doH =-400//A) 

Vqh 

2.4 



V 


Note: * 1 Vcc be applied either coincidently or before Vpp and removed either coincidently or after Vpp. 

*2 Vpp must not be greater than 22 volts including overshoot. Permaner^device damage may occur if the device is 
taken out or put into socket remaining Vpp = 21 volts. Also, during CE = PGM = V|i_, Vpp must not be switched 
from Vccto21 volts or vise-versa. 

*3 Value in parentheses is for "AB" version. 

AC CHARACTERISTICS 

(Ta = 25±5°C, Vcc = 5V±5%, Vpp = 21 ±0.5V) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Address Setup Time 

^AS 

2 



JUS 

Chip Enable Setup Time 

^CES 

2 



MS 

Output Enable 

^OES 

2 



MS 

Data Setup Time 


2 



MS 

Address Hold Time 

^AH 

0 



MS 

Data Hold Time 

^DH 

2 



MS 

Output Enable to Output Float Delay 

^DF 

0 


130 

ns 

Data Valid from Output Enable 

toE 



150 

ns 

Vpp Setup Time 

tvs 

2 



MS 

PGM Pulse Width 

tpw 

45 

50 

55 

ms 
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PROGRAMMING/ERASING INFORMATION (continued) 


2. Quick Programming 
DC CHARACTERISTICS 

(Ta = 25±5°C, Vcc‘'= 6V±0.25V, Vpp‘^=21 V±0.5V 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage Current 
{V|N = 6.25V/0.45V) 

Ili 



10 

juA 

Vpp Supply Current During Programming 
Pulse (^= raM = V|L) 

Ipp 



30 

mA 

Vcc Supply Current 

Icc 



150 .3 
(100) 

mA 

Input Low Level 

V,L 

-0.1 


0.8 

V 

Input High Level 

V.H 

2.0 


< 

o 

n 

+ 

V 

Output Low Voltage During Verfify 
(Iql “ 2.1mA) 

VoL 



0.45 

V 

Output High Voltage During Verify 

(Iqh ~ 

VoH 

2.4 



V 


Note: * 1 Vqc i^riust be applied either coincidently or before Vpp and removed either concidently or after Vpp. 

* 2 Vpp must not be greater than 22 volts including overshoot. Permanent device damage may occuring the device is 
taken but dr put into socket remaining Vpp - 21 volts. Also, during CE = PGM = V|i_, Vpp must not be switched 
from V|L to Vpp volts or vise-vefsa. 

*3 Value in parentheses is for "AB" version. 

AC CHARACTERISTICS 

(Ta = 25±5''C, Vcc = 6V±0.25V, Vpp = 21 V±0.5V) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Address Setup Time 

tAS 

2 



JUS 

Chip Enable Setup Time 

tCES 

2 



MS 

Output Enable Setup Time 

toES 

2 



JUS 

Data Setup Time 

tos 

2 



JUS 

Address Hold Time 

tAH 

0 



jLis 

Data Hold Time 

tQH* 

2 



JUS 

Output Enable to Output Float Delay 

^DF 

0 


130 

ns 

Data Valid from Output Enable 

toE 



150 

ns 

Vpp Setup Time 

tys 

2 



JUS 

PGM Pulse Width 

tpw 

0.95 

1 

1.05 

ms 


* ^DH “^toES ^ 50/XS 
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Fig. 17-PROGRAMMING FLOWCHART FOR Quick Pro™ 


Vcc = 6V10.25V 
Vpp = 21V±0.5V 

Tpw = 1ms±50MS 
(*=Xms±5%) 


G : START ADDRESS 
N : STOP ADDRESS 

MAXIMUM 40ms+Q/BYTE 
MINIMUM 2ms+a/BYTE 
(FOR EXAMPLE) 

64K BIT EPROM 
MAXIMUM 320sec +13 
MINIMUM 16sec +0 



Quick Pro^M is a trademark of FUJITSU LIMITED 
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Circuit diagrams utilizing 
Fujitsu products are includ¬ 
ed as a means of illustrating 
typical semiconductor appli¬ 
cations; consequently, com¬ 
plete information sufficient 
for construction purposes is 
not necessarily given. The 
information has been care¬ 
fully checked and is be¬ 
lieved to be entirely reliable. 
However, no responsibility 
is assumed for inaccuracies. 
Furthermore, such informa¬ 
tion does not convey to the 
purchaser of the semicon¬ 
ductor devices described 
herein any license under the 
patent rights of Fujitsu 
Limited or others. Fujitsu 
Limited reserves the right to 
change device specifications. 


PACKAGE DIMENSIONS 


28-LEAO CERAMIC (CERDIP WITH TRANSPARENT LID) DUAL IN LINE PACKAGE 



32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No. : LCC-32e A01) 



8-14 




FUJITSU 


IV ERASABLE 
131072-BIT READ 
ONLY MEMORY 


MBM 27128-20 
MBM 27128-25 
MBM 27128-30 


June 1984 
Edition 2.0 


MOS 131072 BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM 27128 is a high speed 131,072-bit static N-channel MOS 
erasable and electrically reporogrammable read only memory (EPROM). It is 
especially well suited for applications where rapid turn-around and/or bit 
pattern experimentation are important. 

A 28-pin Dual-ln-Line package and a 32-pad Leadless-Chip-Carrier with a trans¬ 
parent lid are used to package the MBM 27128. The transparent lid allows the 
user to expose the device to ultraviolet light in order to erase the memory bit 
pattern previously programmed. At the completion of erasure, a new pattern 
can then be written into the memory. 

The MBM 27128 is fabricated using N-MOS double polysilicon gate tech¬ 
nology with single transistor stacked gate Cells. It is organized as 16,384 words 
by 8 bits for use in microprocessor applications. Single +5V operation greatly 
facilitates its use in systems. 


• 16,384 words x 8 bits organization, 
fully decoded 

• Simple programming requirements 

• Single location programming 

• Programmable utilizing the Quick 
ProTM Algorithm 

• Programs with one 50ms or 1 ms 
pulses 

• Low power 

Active: 550mW 

Standby: 193mW 

• No clocks required (fully static 
operation) 

• TTL compatible inputs/outputs 


• Fast access time: 

200ns max. (MBM 27128-20) 
250ns max. (MBM 27128-25) 
300ns max. (MBM 27128-30) 

• Three-state output with OR-tie 
capability 

• Output Enable (OE) pin for 
simplified memory expansion 

• Single +5V Supply, ±10% 
tolerance 

• Standard 28-pin DIP package and 
32-pad LCC 

• Interchangeable with Intel 27128- 
type device 



Strage Temperature 

All In puts/Outputs Voltage 
with Respect to GND 

Voltage on Ag with Respect to GND 

Vpp Voltage with Respect to GND 


-65 to+125 


-0.6 to +13.5 
-0.6 to +22 


I Supply Voltage with Respect to GND I Vcc | -0.6 to+7 | V | 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restriced to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

Quick Pro™ is a trademark of FUJITSU LIMITED 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MBM 27128 BLOCK DIAGRAM 



Vpp 


Vcc 


GND 


CAPACITANCE (Ta =25°C, f = 1 MHz) 
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FUNCTIONS AND PIN CONNECTIONS 


Function 
^\^in No.) 

Mode 

Address Input 
(2-10,23~26, 
21) 

Data I/O 
(11-^13, 
15-19) 

CE 

(20) 

OE 

(22) 

PGM 

(27) 

Vcc 

(28) 

— 

Vpp 

(1) 

GND 

(14) 

Read 

A|N 

Dqut 

V,L 

V,L 

V,H 

Vcc 

Vcc 

GND 

Output Disable 

A|N 

High-Z 

V,L 

V,H 

Don't Care 

Vcc 

Vcc 

GND 

Don't Care 

V,L 

Standby 

Don't Care 

High-Z 

V,H 

Don't Care 

Don't Care 

Vcc 

Vcc 

GND 

Program 

A|N 

D|n 

V,L 

V,H 

V,L 

Vcc 

Vpp 

GND 

Program Verify 

A|n 

Dqut 

V,L 

V,L 

V,H 

Vcc 

Vpp 

GND 

Program Inhibit 

Don't Care 

High-Z 

V,H 

Don't Care 

Don't Care 

Vcc 

Vpp 

GND 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND)_ . _ 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Vcc Supply Voltage* 

< 

o 

o 

4.5 

5.0 

5.5 

V 

Vpp Supply Voltage 

Vpp 

Vcc-0.6 


Vcc + 0.6 

V 

Input High Voltage 

V,H 

2.0 


Vcc + 1 

V 

Input Low Voltage 

V,c 

-0.1 


0.8 

V 

Operating Temperature 

Ta 

0 


70 

°C 


Note: * Vcc rnust be applied either before or coincident with Vpp and removed either after or coincident with Vpp. 


DC CHARACTERISTICS 

(Recommended operating conditions unless othervyise noted) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Load Current (V|n = 5,5V) 

lu 



10 

/ja 

Output Leakage Current (Vqut “ 5.5V) 

Ilo 



10 

mA 

Vcc Standby Current (CE = V|h ) 

•cci 



35 

mA 

Vcc Supply Current {CE = V|l) 

lcC2 



100 

mA 

Vpp Supply Current (Vpp = Vcc — 0.6V) 

Ipp 



15 

mA 

Output Low Voltage (Iql ” 2.1mA) 

VoL 



0.45 

V 

Output High Voltage (Iqh = -400iLiA) 

VoH 

2.4 



V 
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Fig. 2 - AC TEST 

CONDITIONS (INCLUDING PROGRAMMING) 


Input Pulse Levels: 

0.8V to 2.2V 




Input Rise and Fall Times: 

^20ns 




Timing Measurement Reference Levels: 

1 .OV and 2.0V for inputs 

z 

=Cl 



0.8V and 2.0V for outputs 




Output Load: 

1 TTL gate and Cl = lOOpF 


- 



AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

MBM 27128-20 

MBM 27128-25 

MBM 27128-30 

Unit 

Min 

Typ 

Max 

Min 

Typ 

Max 

Min 

Typ 

Max 

Address Access Time*! 

^ACC 



200 



250 



300 

ns 

CE to Output Delay 

^CE 



200 



250 



300 

ns 

OE to Output Delay*^ 

toE 



70 



100 



150 

ns 

Address to Output Hold 

toH 

0 



0 



0 



ns 

#2 

Output Enable High to Output Float 

toF 

0 


60 

0 


60 

0 


105 

ns 


Notes: *1 OE may be delayed up to tAcc — toE after the falling edge of ^ without impact on tAcc- 

*2 toF is specified from OE or CE, whichever occurs first. 

Output Float is defined as the point where data is no longer driven. 


OPERATION TIMING DIAGRAM 
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CHARACTERISTICS CURVES 


Fig. 3-SUPPLY CURRENT (STANDBY) 



4 5 6 


Fig. 4 - SUPPLY CURRENT (STANDBY) 
vs AMBIENT TEMPERATURE 



Vcc. SUPPLY VOLTAGE (V) 


Ta, ambient TEMPERATURE (°C) 


Fig. 5 - SUPPLY CURRENT (ACTIVE) 



4 5 6 


Fig. 6 - SUPPLY CURRENT (ACTIVE) 



Vcc. SUPPLY VOLTAGE (V) 


Ta, ambient TEMPERATURE (°C) 


Fig. 7 - ADDRESS ACCESS TIME 
vs SUPPLY VOLTAGE 



4 5 6 

Vcc, SUPPLY VOLTAGE (V) 


S 

H- 


Fig. 8 - ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 


o 

o 

< 


1.5 



















Jqc 

=5V 



















































































0 50 100 
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CHARACTERISTICS CURVES (continued) 


Fig. 9 - CE TO OUTPUT DELAY 
vs AMBIENT TEMPERATURE 



50 100 


Ta, ambient TEMPERATURE TC) 



Fig. 11 - OE HIGH TO OUTPUT FLOAT 
vs AMBIENT TEMPERATURE 



Ta, ambient temperature ro 


< 

E 


z 

m 

cc 

DC 

D 

o 


LU 

O 

DC 

D 


O 


a> 


D 

Q. 

h- 

D 

O 

i 

o 


Fig. 12 - OUTPUT SOURCE CURRENT 
vs OUTPUT HIGH VOLTAGE 



2.5 3.0 

VoH» OUTPUT HIGH VOLTAGE (V) 


Fig. 13-OUTPUT SINK CURRENT 
vs OUTPUT LOW VOLTAGE 



Vol^OUTPUT low VOLTAGE (V) 


Fig. 14 - ADDRESS ACCESS TIME 
1 vs LOAD CAPACITANCE 
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PROGRAMMING/ERASING INFORMATION 


MBM 27128-20' 

MBM 27128-25 Fujitsu 
MBM 27128-30 



Fig. 16 - MEMORY CELL THRESHOLD SHIFT 



SELECT GATE VOLTAGE (V) 


MEMORY CELL DESCRIPTION 

The MBM 27128 is fabricated using a 
single-transistor stacked gate cell con¬ 
struction, implemented via double¬ 
layer polysilicon technology. The in¬ 
dividual cells consist of a bottom 
floating gate and a top select gate (see 
Fig. 15). The top gate is connected to 
the row decorder, while the floating 
gate is used for charge storage. The cell 
is programmed by the injection of high 
energy electrons through the oxide 
and onto the floating gate. The pres¬ 
ence of the charge on the floating gate 
causes a shift in the cell threshold 
(refer to Fig. 16). In the initial state, 
the cell has a low threshold (Vthi) 
which will enable the transistor to 
be turned on when the cell is selected 
(via the top select gate). Programming 
shifts the threshold to a higher level 
(Vtho)^ thus preventing the cell tran¬ 
sistor from turning on when selected. 
The status of the cell (i.e., whether 
programmed or not) can be deter¬ 
mined by examining its state at the 
sense threshold (Vths)^ ^s indicated 
by the dotted line in Fig. 16. 

PROGRAMMING 

Upon delivery from Fujitsu, or after 
each erasure (see Erasure section), the 
MBM 27128 has all 131,072 bits in the 
'" 1 ", or high, state. “O's" are loaded 
into the MBM 27128 through the pro¬ 
cedure of programming. 

Standard Programming 

The programming mode is entered when 
+21 V is a pplied to the Vpp pin and CE 
and PGM are both at V||_. During pro¬ 
gramming, ^ is kept at V|l. A O.ljLiF 
capacitor between Vpp and GND is need¬ 
ed to prevent excessive voltage transi¬ 
ents, which could damage the device. The 
address to be programmed is applied to 
the proper address pins. 8 bit patterns 
are placed on the respective data output 
pins. The voltage levels should be stand¬ 
ard TTL levels. When both the address 
and data are stable, a 50 msec, TTL 


low-level pulse is applied to the PGM 
input to accomplish the programming. 
The procedure can be done manually, 
address by address, randomly, or auto¬ 
matically via the proper circuitry. All 
that is required Is that one 50 msec 
program pulse be applied at each ad¬ 
dress to be programmed. It is neces¬ 
sary that this program pulse width not 
exceed 55 msec. Therefore, applying a 
DC level to the PGM input is prohibited 
when programming. 

Quick Programming 
In addition to the standard 50 msec 
pulse width programming procedure, 
the MBM 27128 can be programmed 
with a fast programming algorithm 
designed by Fujitsu called Quick Pro^M. 
The algorithm (shown Fig. 17) utilizes 
a sequence of a 1ms pulse to program 
each location. 

The programming mode is entered when 


+21V and +6V are applied to the Vpp 
pin and Vcc P'^ respectively, and 
PGM and OE are V|h. During program¬ 
ming, ^ is kept at V|l. A O.ljuF 
capacitor between Vpp and GND is 
needed to prevent excessive voltage 
transients which could damage the 
device. The address to be programmed 
is applied to the proper address pins. 
The 8 bit pattern are placed on the 
respective data output pins. The voltage 
levels should be standard TTL levels. 
When both the address and data are 
stable, a sequence of a 1 msec, TTL low- 
level pulse is applied to the PdM pin 
and after that additional pulse Is applied 
to the PGM pin to accomplish the 
programming. 

Procedure of Quick PrcT*^ (Refer to Fig. 
17.) 

1) Input the start address (Address=G). 




Quick ProTM is a trademark of FUJITSU LIMITED 
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PROGRAMMING/ERASING INFORMATION (continued) 


2) S6t the Vqq ~ 6V 3nd Vpp =2IV. 

3) Input data. 

4) Compare the input data with FF. If 
data are FF. go to the step 11). If 
not, proceed the next step. 

5) Clear the counter. (X<-0). 

6) Appl y ONE programming pulse to 
PGM pin (tpw == 1 rns Typ.) 

7) Increment the counter (X-^X+I). 

8) Compare the counter value with 20. 
If X=20, go to the step 10). If 
X<20, proceed the next step. 

9) Verify the data. If programmed 
data are the same as input data, 
proceed the next step. If not, go 
back to the step 6). 

10) Apply the a dditio nal programming 
pulse to the PGM pin (1 ms x X or 
X ms X 1). 

11) Compare the address with the end 
address. If the programmed address 
is the end address, proceed the next 
step. 

If not, go back to the step 3) for 


next address (G-^G+I). 

12) Verify the data. If the programmed 
data are not the same as the input 
data, the part is failed. If the pro¬ 
grammed data are the same as the in¬ 
put data, programming is at an end. 

Ail that is required is that initial 1 msec 
program pulses and additional program 
pulse (21 ms Max.) be applied at each 
address to be programmed. It is neces¬ 
sary that one program pulse width does 
not exceed 21 msec. Th erefor e, apply¬ 
ing a DC level to the PGM input is 
prohibited when programming. 

ERASURE 

In order to clear all locations of their 
programmed contents, it is necessary to 
expose the MBM 27128 to an ultra¬ 
violet light source. A dosage of 15W- 
seconds/cm^ is required to completely 
erase an MBM 27128. This dosage can 
be obtained by exposure to an ultravio¬ 


let lamp (wavelength of 2537 Angstroms 
(A)) with intensity of 12000iuW/cm^ 
for 15 to 20 minutes. The MBM 27128 
should be about one inch from the 
source and all filters should be removed 
from the UV light source prior to 
erasure. 

It is important to note that the 
MBM 27128 and similar devices, will 
erase with light sources having wave¬ 
lengths shorter than 4000A. Although 
erasure time will be much longer than 
with UV source at 2537A, nevertheless 
the exposure to fluorescent light and 
sunlight will eventually erase the 
MBM 27128, and exposure to them 
should be prevented to realize maxi¬ 
mum system reliability. If used in such 
an environment, the package windows 
should be covered by an opaque label or 
substance. 
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1. Standard Programming 

DC CHARACTERISTICS 

(Ta = 25±5°C, Vcc = 5V±5%, Vp*p = 21 ±0.5V) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage Current 
(V,N = 5.25V/0.45V) 

lu 



10 

ma 

Vpp Supply Current During 

Programming Pulse 
{CE = PGM = Viu) 

Ipp 



30 

mA 

Vcc Supply Current 

•cc 



100 

mA 

Input Low Level 

V,L 

-0.1 


0.8 

V 

Input High Level 

V,H 

2.0 


Vcc+1 

V 

Output Low Voltage During Verify 
doL =2.1mA) 

VoL 



0.45 

"'.'■V 

Output High Voltage During Verify 
(loH=-400pA) 

VoH 

2.4 



V 


Note: * 1 Vcc must be applied either coincidently or before Vpp and removed either coincidently or after Vpp. 

*2 Vpp must not be greater than 22 volts including overshoot. Permanent d evice damage may occur if the device is 
taken out or put into socket remaining Vpp = 21 volts. Also, during CE = PGM = V|l, Vpp must not be switched 
from 5 to 21 volts or vise-versa. 


AC CHARACTERISTICS 

(Ta = 25±5°C, Vcc= 5V±5%, Vpp=21±0.5V) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Address Setup Time 

^AS 

2 



MS 

Chip Enable Setup Time 

tcES 

2 



MS 

Output Enable Setup Time 

toES 

4 



MS 

Data Setup Time 

tos 

2 



MS 

Vpp Setup Time 

tvs 

2 



MS 

Address Hold Time 

tAH 

0 



MS 

Data Hold Time 

^DH 

2 



MS 

Output Enable to Output Float Delay 

toF 

0 


130 

ns 

Data Valid from Output Enable 

toE 



150 

ns 

Programming Pulse Width 

tpw 

45 

50 

55 

ms 
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PROGRAMMING/ERASING INFORMATION (continued) 



2. Quick Programming 
DC CHARACTERISTICS 

(Ta = 25±5®C, Vcc*^= 6V±0.25V, Vpp*^=21 V±0.5V 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage Current 
(V|N = 6.25V/0.45V) 

Ili 



10 

ma 

Vpp Supply Current During Programming 
Pulse (CE = PGM = V|l) 

Ipp 



30 

mA 

Vcc Supply Current 

•cc 



100 

mA 

Input Low Level 


-0.1 


0.8 

V 

Input High Level 

V,H 

2.0 



V 

Output Low Voltage During Verfify 
(loL = 2.1mA) 

VoL 



0.45 


Output High Voltage During Verify 
doH =-400AtA) 

VoH 

2.4 



V 


Note: * 1 Vcc nriust be applied either coincidently or before Vpp and removed either concidently or after Vpp. 

* 2 Vpp must not be greater than 22 volts including overshoot. Permanent de vice d amage may occuring the device is 
taken out or put into socket remaining Vpp = 21 volts. Also, during CE = PGM = V|l, Vpp must not be switched 
from 6 to 21 volts or vise-versa. 


AC CHARACTERISTICS 

(Ta = 25±5°C, Vcc = 6V±0.25V, Vpp = 21 V±0.5V) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Address Setup Time 


2 



MS 

Chip Enable Setup Time 

tCES 

2 



MS 

Output Enable Setup Time 

toES* 

2 



MS 

Data Setup Time 

tos 

2 



MS 

Vpp Setup Time 

tvs 

2 



MS 

Address Hold Time 

tAH 

0 



MS 

Data Hold Time 

toH* 

2 



MS 

Output Enable to Output Float Delay 

toF 

0 


130 

ns 

Data Valid from Output Enable 

■toE 



150 

ns 

Programming Pulse Width 

tpw 

0.95 


1.05 

ms 


* tpH + ^oES ^ 50/ZS 
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IIIIIIIIIIIIIIIIIIIIIIIIIIIH 

FUJITSU 


PACKAGE DIMENSIONS 


28 LEAD CERAMIC (CERDIP WITH TRANSPARENt LID) DUAL IN-LINE PACKAGE 



32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No. : LCC-32C-Adl) , 



Olmenslonj In ^ 


Circuit diagrams utilizing 
Fujitsu products are includ¬ 
ed as a means of illustrating 
typical semiconductor appli¬ 
cations; consequently, com¬ 
plete information sufficient 
for construction purposes is 
not necessarily given. The 
information has been care¬ 
fully checked and is be¬ 
lieved to be entirely reliable. 
However, no responsibility 
is assumed for inaccuracies. 
Furthermore, such informa¬ 
tion does not convey to the 
purchaser of the semicon¬ 
ductor devices described 
herein any license under the 
patent rights of Fujitsu 
Limited or others. Fujitsu 
Limited' reserves the right to 
change device specifications. 
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UV ERASABLE 


FUJITSU 


262144-BIT READ 



ONLY MEMORY 


MBM 27256-17 
MBM 27256-20 
MBM 27256-25 


MOS 262144 BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM 27256 is a high speed 262,144-bit static NMOS erasable and 
electrically reprogrammable read only memory (EPROM). It Is especially well 
suited for applications where rapid turn-around and/or bit pattern experimen¬ 
tation are important. 

A 28-pin Dual In-Line package and a 32-pad Leadless Chip Carrier with a trans¬ 
parent lid is used to package the MBM 27256. The transparent lid allows the 
user to expose the device to ultraviolet light in order to erase the memory bit 
pattern previously programmed. At the completion of erasure, a new pattern 
can then be written into the memory. 

The MBM 27256 is fabricated using NMOS double polysllicon gate tech¬ 
nology with single transistor stacked gate cells. It is organized as 32,768 
words by 8 bits for use in microprocessor applications. Single +5V operation 
greatly facilitates its use in systems. 


• 32,768 words x 8 bits organiza¬ 
tion, fully decoded 

• Single location programming 

• Programmable utilizing the Quick 
Pro™ algorithm 

• Program voltage: 12.5V 

• Low power requirement 

Active: 525mW 

Standby: 210mW 

• No clocks required (fully static 
operation) 

• Output Enable (OE) pin for simple 
memory expansion 


• Fast access time: 

170ns max. (MBM 27256-17) 
200ns max. (MBM 27256-20) 
250ns max. (MBM 27256-25) 

• TTL compatible inputs/outputs 

• Three-state output with OR-tie 
capability 

• Single +5V supply, ±5% tolerance 

• Standard 28-pin Ceramic (Cerdip) 
DIP: Suffix-Z 

Standard 32-pad Ceramic 
LCC: Suffix-CV 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage with Respect to GND 

Vcc 

-0.6 to +7 

V 

Vpp Voltage with Respect to GND 

Vpp 

-0.6 to +14 

V 

Voltage on Ag with Respect to GND 

Va9 

-0.6 to +13.5 

V 

All Inputs/Outputs Voltage 
with Respect to GND 

V|N/ Vqut 

-0.6 to +7 

V 

Temperature under Bias 

Tbias 

-25 to +85 

°C 

Storage Temperature 

Tstg 

-65 to+125 

°C " 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


February 1986 
Edition 3.0 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 


Quick ProTM Is a trade mark of FUJITSU LIMITED 
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Fig. 1 - MBM 27256 BLOCK DIAGRAM 



Vpp Vcc 


CAPACITANCE (Ta =25°C, f = 1IVIHz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Capacitance {V |^4 = OV) 

CjM 


4 

6 

pF 

Output Capacitance (Vqut = OV) 

Gout 


8 

12 

pF 




MBM'27256-17 llllllllllllllllllllllllllllllllllllli 

MBM 27256-20 FUJITSU 
MBM 27256-25 IIIIIIIIIIH 


FUNCTIONS AND PIN CONNECTIONS 


Function 
\^Pin No.) 

Mode 

Address Input 
(2-10,21, 
23, 25 - 27) 

Ag 

(24) 

Data I/O 
(11 - 13, 
15-19) 

CE 

(20) 

OE 

(22) 

Vcc 

(28) 

Vpp 

(1) 

GND 

(14) 

Read 

Ain 

A|N 

DquT 

V,L 

V,L 

-f5V 

-^5V 

GND 

Output Disable 

A|n 

A|N 

High-Z 

V,L 

V,H 

+5V 

+By 

GND 

Standby 

Don't Care 

Don't Care 

High-Z 

V,H 

Don't Care 

-^5V 

+5V 

GND 

Program 

A|N 

A|N 

D|n 

V,L 

V,H 

+6V 

+ 12.5V 

GND 

Program Verify 

A|N 

A|N 

Dqut 

Don't Care 

V,L 

-H6V 

+ 12.5V 

GND 

Program Inhibit 

Dont't Care 

Don't Care 

High-Z 

V,H 

V,H 

-H6V 

+ 12.5V 

GND 

Electronic Signature 

Ain 

+12V 

Code 

V,L 

V,L 

-t-5V 

+5V 

GND 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Vcc Supply Voltate* 

< 

o 

o 

4.75 

5.0 

5.25 

V 

Vpp Supply Voltage 

Vpp 

CD 

d 

1 

o 

o 

> 


Vcc +0.6 

V 

Input High Voltage 

V,H 

2.0 


Vcc + 1 

V 

Input Low Voltage 

V,L 

-0.1 


0.8 

V 

Operating Temperature 

Ta 

0 


70 

°C 


Note:*Vcc must be applied either before or coincident with Vpp and removed either after or coincident with Vpp. 

DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Load Current (V|n = 5.25V) 

Hui 



10 

ma 

Output Leakage Current (Vout 5.25V) 

1 IloI 



10 

juA 

Vcc Standby Current (CE = V|h ) 

•cci 



40 

mA 

Vcc Supply Current (CE = V|i_) 

•cc 2 



100 

mA 

Vpp Supply Current (Vpp = Vcc ± 0.6V) 

Ippi 



5 

mA 

Output Low Voltage doL = 2.1mA) 

VoL 



0.45 

V 

Output High Voltage (Iqh =-400mA) 

Vqh 

2.4 



V 






■linvillililitliliil MBM 27256-17 
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AG CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 



Notes: *1 ^ may be delayed up to Tacc “ ^oe after the falling edge of CE without impact on tACc* 
*2 tQF is specified from OE or CE", whichever occurs first. 

Output Float is defined as the point where data is no longer driven. 
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CC2/ normalized supply current Icci. normalized supply current 



SUPPLY VOLTAGE (V) 


Ta, ambient temperature rc) 










27256-17^ 
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Fjg. 9 - CE TO OUTPUT DELAY 
vs. AMBIENT TEMPERATURE 



Ta, ambient temperature ro 


I- 



< 

E 



Fig. 13 - OUTPUT SINK CURRENT 
vs. OUTPUT LOW VOLTAGE 
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Fig. 10 - CE TO OUTPUT DELAY 



VcCr SUPPLY VOLTAGE (V) 

Fig. 12 - OUTPUT SOURCE CURRENT 



Fig. 14 - ADDRESS ACCESS TIME 
vs. LOAD CAPACITANCE 
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PROGRAMMING/ERASING INFORMATION 
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PROGRAMMING 

Upon delivery from Fujitsu, or after 
each erasure (see Erasure section), the 
MBM 27256 has all 262,144 bits in the 
"1", or high state. "O's" are loaded into 
the MBM 27256 through the procedure 
of programming. 

The MBM 27256 is programmed with a 
fast programming algorithm designed by 
Fujitsu called Quick ProTM. The pro¬ 
gramming mode is entered when-i- 1 2.5V 
and -I- 6 V are applied to Vpp and Vcc 
respectively, and CE and OE are V|h. 
A 0.1/liF capacitor between Vpp and 
GND is needed to prevent excessive 
voltage transients which could damage 
the device. The address to be pro¬ 
grammed is applied to the proper 
address pins. The 8 bit data pattern to 
be written is placed on the respective 
data output pins. The voltage levels 
should be standard TTL levels. When 
both the address and data are stable, a 
1 ms programming pulse is applied to 

ERASURE 

In order to clear all locations of their 
programmed contents it is necessary to 
expose the MBM 27256 to an ultra¬ 
violet light source. A dosage of 15 W- 
seconds/cm^ is required to completely 
erase an MBM 27256. This dosage can 
be obtained by exposure to an ultra¬ 
violet lamp (wavelength of 2537 Ang¬ 
stroms (A)) with intensity of 12000 iuW/ 
cm^ for 15 to 21 minutes. 

ELECTRONIC SIGNATURE 

The MBM 27256 has electronic sig¬ 
nature mode which is intended for use 
by programming equipment for the 
purpose of automatically matching the 
device to be programmed with its cor- 


^ and after that one additional pulse 
which is 3 times as wide as previous 
pulse is applied to CE to accomplish 
the programming. 

Procedure of Quick Pro^M (Refer to the 
attached flowchart.) 

1) Set the start address (=G) at the 
address pins. 

2) Set Vcc = 6 V, Vpp = 12.5V and CE 
~V|H. 

3) Clear the programming pulse coun¬ 
ter (X^O). 

4) Input data to respective pins. 

5) Apply QNE programming pulse 
(tpw = 1ms Typ.) to CE. 

6 ) Increment the counter (X X-f-1). 

7) Compare the number (=X) of 
applied programming pulse with 25 
and then verify the programmed 
data. If programmed data is veri¬ 
fied, go to the next step regardless 
of X value. If X = 25 and pro¬ 
grammed data Is not verified, the 


device fails. If X = 25 and pro¬ 
grammed data is not verified, go 
back to the step 5). 

8 ) Apply one additional wide pro¬ 
gramming pulse to CE (3X ms). 

9) Compare the address with an end 
address (=N). If the programmed 
address is the end address, proceed 
to the next step. If not, increment 
the address (G <- G+ 1 ) and then go 
to the step 3) for the next address. 

10) Set Vqc ~ ^pp ~ 5V. 

11) Verify the all programmed data. If 
the verification succeeds, the pro¬ 
gramming completes. If any pro¬ 
grammed data Is not the same as 
original data, the device fails. 

A continuous TTL low level should 
not apply to CE input pin during the 
progr^ mode (Vpp = 12.5V, Vqc = 6 V 
and OE = V|h) because it is required 
that one programming pulse width does 
not exceed 78.75 ms at each address. 


The MBM 27256 should be about one with UV source at 2537A, nevertheless 
inch from the source and all filters the exposure to fluorescent light and 
should be removed from the UV light sunlight will eventually erase the 
source prior to erasure. MBM 27256, and exposure to them 

It is important to note that the prevented to realize maxi- 

MBM 27256 and similar devices, will reliability. If used in such 

erase with light sources having wave- environment, the package windows 
lengths shorter than 4000A. Although ‘>V an opaque label or 

erasure time will be much longer than substance. 


responding programming algorithm. outputs by toggling address line Aq 

The electronic signature is activated 1 ^° V|h. The address 

when -1-12V is applied to address line A 9 from A^ to A 13 must be hold at 

(pin 24) of the MBM 27256. Two keep the electronic signature 

identifier bytes are readed out from the rnode. See the table below. 


Aq 

Oi 

02 

03 

04 

05 

06 

07 

Ob 

Definition 

V,L 

0 

0 

1 

0 

0 

0 

0 

0 

Manufacture 

V,H 

0 

1 

0 

0 

0 

0 

0 

0 

Device 


Note: A 9 = 12V ± 0.5V _ _ 

At thru Aq = Atq thru A 13 = CE = QE = V|l 
Ai 4 = Either V|l or V|h 


Quick Pro^M is a trademark of FUJITSU LIMITED 
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DC CHARACTERISTICS | 

(Ta = 25±5°C,Vcc*i=6V±0.25V,Vpp*2=i2.5V±0.3V) | 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage Current (V|n = 6.25V/0.45V) 

IIliI 



10 

ma 

Vpp Supply Current = V|l, OE = V|h ) 

Ipp2 



50 

mA 

Vpp Supply Current (OE = V|l) 

lpP3 



5 

mA 

Vcc Supply Current 

•ccs 



100 

mA 

Input Low Level 

V,L 

-0.1 


0.8 

V 

Input High Level 

V,H 

2.0 


Vcc+1 

V 

Output Low Voltage During Verify (Iql 2.1mA) 

< 

o 

r 



0.45 

V 

Output High Voltage During Verify (Iqh =-400pA) 

VoH 

2.4 



V 


Note: * 1 Vcc niust be applied either coincidently or before Vpp and removed either concidently or after Vpp. 

*2 Vpp must not be greater than 14 volts including overshoot. Permanent device dam^ may occur if the device 
is taken out or put into socket remaining Vpp = 12.5 volts. Also, during CE = V||_ OE = V|h, Vpp must not be 
switched from Vcc to Vpp volts or vice versa. 


AC CHARACTERISTICS 

(Ta = 25±5°C, Vcc = 6V±0.25V, Vpp = 12.5V±0.3V} 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Address Setup Time 

^AS 

2 


. 

ps 

Output Enable Setup Time 

toES 

2 



jLlS 

Chip Enable Setup Time 

tcES 

2 



^s 

Data Setup Time 

tos 

2 



MS 

Vpp Setup Time 

tv PS 

2 



MS 

Vcc Setup Time 

tvcs 

2 



MS 

Address Hold Time 

^AH 

2 



MS 

Data Hold Time 

tOH 

2 



MS 

Chip Enable Hold Time 

tcEH 

2 



MS 

Output Enable to Output Valid 

toE 



120 

ns 

Output Disable to Output Float Delay 

toF 



105 

ns 

Programming Pulse Width 

tpw 

0.95 

1 

1.05 

ms 

Programming Pulse Number 


1 


25 

times 

Additional Programming Pulse width 

tAPW 

2.85 


78.75 

ms 
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PROGRAMMING/ERASING INFORMATION (Cont’d) 






PROGRAMMING FLOW CHART 


Vcc = 6V± 0.25V 
Vpp = 12.5V ± 0.3V 

G : START ADDRESS 
N : STOP ADDRESS 
X COUNTER VALUE 

MAXIMUM 105 ms/BYTE 
MINIMUM 3.8 ms/BYTE 


APPLY 1 PROG. PULSE (1ms) 


NG ^^o-'^yERIFY ^ 
^n^ONE BYTE^ 


^ VERIFY 
^ONE BYTE 


APPLY ADDITIONAL PROGRAMMING 
PULSE (3X ms) 


Vcc = 5.0V 
Vpp = 5.0 V 


VERIFY ^"^v^ NG 
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PACKAGE DIMENSIONS 

Standerd 28-pin Ceramic DIP (Suffix : -Z) 


28-LEAD CERAMIC (CERDIP WITH TRANSPARENT LID) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-28C-C01) 



1.300(33.02)REF 


.013(0.33) 

.023(0.58) 


Dimensions in 

inches and (millimeters) 




MBM:27256-17 
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PACKAGE DIMENSIONS 

Standerd 32-pad Ceramic LCC (Suffix : -CV) 


32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No. : LCC-32C-A01) 



Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con¬ 
sequently, complete information sufficient for construction pur¬ 
poses is not necessarily given. The information has been carefully 
checked and Is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in¬ 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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Section 9 



CMOS Erasable 
PROMs 


Maximum 




Access 


Package 

Sealing 

Page 

Device 

Time (ns) 

Capacity 

Options 

Method 

9-3 

MBM27C64-20 

200 

65536 bits 

28-pIn Ceramic DIP 

CERDiP 


MBM27C64-25 

250 

(8192W X 8 b) 

32-pad Ceramic LCC 

Metal 


MBM27C64-30 

300 




9-15 

MBM27C128-17 

170 

131072 bits 

28-pin Ceramic DIP 

CERDIP 


MBM27C128-20 

200 

(16384W X 8 b) 

32-pad Ceramic LCC 

Frit Glass 


MBM27C128-25 

250 
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MBM27C256A-15 

150 

262144 bits 

28-pIn Ceramic DIP 

CERDIP 


MBM27C256A-17 

170 

(32768W X 8 b) 

32-pad Ceramic LCC 

Frit Glass 


MBM27C256A-20 

200 





MBM27C256A-25 

250 




9-37 

MBM27C256H-10 

100 

262144 bits 

28-pIn Ceramic DIP 

CERDIP 


MBM27C256H-12 

120 

(32768W X 8b) 

32-pad Ceramic LCC 

Frit Glass 

9-47 

MBM27C512-15 

150 

524288 bits 

28-pIn Ceramic DIP 

CERDIP 


MBM27C512-17 

170 

(65536W X 8b) 

32-pad Ceramic LCC 

Frit Glas 

9-59 

MBM27C512-20 

200 

524288 bits 

28-pin Ceramic DIP 

CERDIP 


MBM27C512-25 

250 

(65536W X 8b) 

32-pad Ceramic LCC 

Frit Glass 


MBM27C512-30 

300 




9-71 

MBM27C1000-15 

150 

1048576 bits 

32-pin Ceramic DIP 

CERDIP 


MBM27C1000-20 

200 

(131072wx8b) 

36-pad Ceramic LCC 

Frit Glass 


MBM27C1000-25 

250 




9-83 

MBM27C1001-15 

150 

1048576 bits 

32-pIn Ceramic DIP 

CERDIP 


MBM27C1001-20 

200 

(131072wx8b) 

36-pad Ceramic LCC 

Frit Glass 


MBM27C1001-25 

250 




9-95 

MBM27C1024-15 

150 

1048576 bits 

40-pIn Ceramic DIP 

CERDIP 


MBM27C1024-20 

200 

(65536W X 16b) 

44-pad Ceramic LCC 

Frit Glass 


MBM27C1024-25 

250 




9-107 

MBM27C1028-15 

150 

1048576 bits 

28-pin Ceramic DIP 

CERDIP 


MBM27C1028-20 

200 

(65536W X 16b) 

32-pad Ceramic LCC 

Frit Glass 


MBM27C1028-25 

250 





9-1 







9-2 





IIIH^ 

FUJITSU 



June 1983 
Edition 3.0 


CMOS 8192x8BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM 27C64 is a high speed 65,536 bit static complementary MOS 
erasable and electrically reprogrammable read only memory (EPROM). It is 
especially well suited for application where rapid turn-around and/or bit pat¬ 
tern experimentation, and low-power consumption are important. 

A 28-pin duai-in line package with a transparent lid and 32-Pad Leadless Chip 
Carrier (LCC) are used to package the MBM 27C64. The Transparent lid allows 
the user to expose the device to ultraviolet light in order to erase the memory 
bit pattern previously programmed. At the completion of erasure, a new pat¬ 
tern can then be written into the memory. 

The MBM 27C^4 is fabricated using CMOS double polysllicon gate technology 
with single transistor stacked gate cells. It is organized as 8192 words by 8 bits 
for use in microprocessor applications. Single +5V operation greatly facilitates 
its use In systems. 

• CMOS power consumption 550//W max. . Standby 

40mW/MHz . Active 

• 8,192 words by 8 bits organization, fully decoded 

• Simple programming requirements 

• Single location programming 

• Programs with one 50ms or 1ms pulse 

• No clock required (fully static operation) 

• TTL compatible inputs and outputs 

• Three state output with OR-tie capability 

• Output Enable (OE) pin for simplified memory expansion. 

• Fast access time: 200 ns max. (MBM 27C64-20) 

250 ns max. (MBM 27C64-25) 

300 ns max. (MBM 27C64-30) 

• Single +5V operation 

• Standard 28-pin DIP package/32-pad LCC 

• Interchangeable with 2764-type devices 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


Rating 

Symbol 

Value 

Unit 

Temperature Under Bias 

Ta 

-25 to +85 


Storage Temperature 

"^stg 

-65 to +125 


Inputs/Outputs 
with Respect to GND 

V|N» VouT 

-0.6 to +7 

V 

Vpp with Respect to GND 

Vpp 

-0.6 to +22 

V 

Vcc with Respect to GND 

Vcc 

-0.6 to+7 

V 



CERAMIC PACKAGE 
DIP-28C-C01 



CERAMIC PACKAGE 
LCC-32C-A01 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contain; circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, It is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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MBM 

MBM 

MBM 


27C64-20 

27C64-25 

27C64-30 


Fig. 1 -MBM 27C64 BLOCK DIAGRAM 



Vpp Vcc 


CAPACITANCE (Ta =25®C, f = 1 MHz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Capacitance {V|isj-OV) 

C|N 

- 

4 

6 

pF 

Output Capacitance (VouT “OV) 

CoUT 

- 

8 

12 

pF 
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FUNCTIONS AND PIN CONNECTIONS 


MBM 27C64-20 
MBM 27C64-25 
MBM 27C64-30 


FUJITSU 


Function 
\ 4 Pin No.) 

Address Input 
( 2 '- 10 . 21 , 

23-'25) 

Data I/O 
(11--13, 
15-19) 

CE 

OE 

p5m 

Vcc 

Vpp 

GND 

Mode 

( 20 ) 

( 22 ) 

(27) 

(28) 

( 1 ) 

(14) 

Read 

A|N 

DquT 

V,L 

V,u 

V,H 

< 

0 

0 

< 

0 

0 

GND 

Output 

Don't Care 

High Z 


V,H 

Don't Care 

< 

0 

0 


GND 

Disable 

VlL 

Don't Care 

V,L 

Vcc 

Stand By 

Don't Care 

High Z 

V|H 

Don't Care 

Don't Care 

< 

0 

0 

< 

0 

0 

GND 

Program 

A|n 

Din 

V,L 

V,H 

V,L 

< 

0 

0 

Vpp 

GND 

Program Verify 

A|N 

Dqut 

V.L 

V,L 

V,H 

Vcc 

0 . 

Q. 

> 

GND 

Program Inhibit 

Don't Care 

HighZ 

V,H 

Don't Care 

Don't Care 

Vcc 

Q. 

0 . 

> 

GND 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 


Min 




Operating 

Temperature 

Vcc Supply Voltage 

< 

0 

0 

4.5 

5.0 

5.5 

V 

0°C to +70°C 

Vpp Supply Voltage 

a. 

a. 

> 

Vcc - 0.6 

- 

Vcc+0.6 

V 

Input High Voltage 

V,H 

2.0 

- 

Vcc+0.3 

V 

Input Low Voltage 

V,L 

- 0.1 

- 

0.8 

V 


Note: (1) Vcc must be applied either before or coincident with Vpp and removed either after or coincident with Vpp. 

DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Load Current (V|n = 5.5V) 

Ili 



10 

juA 

. 

Output Leakage Current (Vqut = 5.5V) 

•lo 



10 

ma 

Vpp Supply Current 

Ipp 


1 

100 

ma 

Vcc Standby Current (CE = V|h) 

•SBI 



1 

mA 

Vcc Standby Current 

(CE = Vcc - 0.3V to Vcc + 0.3V, Iqut = 0mA) 

^SB2 


1 

100 

ma 

Vcc Active Current (CE = V|l) 

•cci 



30 

mA 

Vcc Operation Current (f = 4MHz, Iqut = 0 mA) 

•CC2 



30 

mA 

Output Low Voltage (Iql = 2.1mA) 

VoL 



0.45 

V 

Output High Voltage (Iqh = -400juA) 

VoH 

2.4 



V 
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MBM 27C64.20 
MBM 27C64-25 
MBM 27C64-30 


Fig. 2-AC TEST CONDITIONS (INCLUDING PROGRAMMING) 



Input Pulse Levels: 

0.8V to 2.2V 




-FV- 


Input Rise and Fall Time: 

^20ns 






Timing Measurement Reference Levels: 

1.0V and 2.0V for inputs 

0.8V and 2.0V for outputs 


- 




Output Load: 

1 TTL gate and Cl = lOOpF 







AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

MBM 27C64-20 

MBM 27C64-25 

MBM 27C64-30 

Unit 

Min 

Typ 

Max 

Min 

Typ 

Max 

Min 

Typ 

Max 

Accress to Output Delay 
(CE = OE = V|l,PGM = V|h) 

fACC 



200 



250 



300 

ns 

CE to Output Delay (OE = Vil, PGM = Vih) 

^CE 



200 



250 



300 

ns 

0€ ot Output Delay (CE = V|l, PGM = Vih ) 

^OE 

10 


70 

10 


100 

10 


120 

ns 

PGM to Output Delay (^= 0€ = Vil) 

^PGM 

10 


70 

10 


100 

10 


120 

ns 

Output Enable High to Output Float 
(See Note) 

foF 

0 


60 

0 


85 

0 


105 

ns 

Address to Output Hold 

^OH 

0 



0 



0 



ns 


Note: tpF is specified from CE, OE, or PGM, whichever occurs first. 



OPERATION TIMING DIAGRAM 


ADDRESSES ^ 

t" " "j 

ADDRESSES VALID 

c_: 

<_ 



-tACC---- 


^toH— 




r 






1 


tcE-—^ 




OE 


N 

r 


/ 





—-toE-— 






/ 

1 . 


\ 





—-tpGivi--^ 



iid 




(Ti 



|-| i nfl 7 — M 




UUlrUI VMLIU 

" » 



Notes: (1) OE may be delayed up to tAcc ~ toE the falling edge of CE without impact on tAco - 
(2) tpp is specified from CE, OE, or PGM, whichever occurs first. 
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tACC^ NORMALIZED ADDRESS ACCESS TIME ^CC2> NORMALIZED OPERATION CURRENT lsB2« NORMALIIZED STANDBY CURRENT 


MBM 27C64-20 
MBM 27C64.25 
MBM 27C64.30 


FUJITSU 


CHARACTERISTICS CURVES 


Fig. 3 - STANDBY CURRENT 



4.0 5.0 6.0 

Vcc. SUPPLY VOLTAGE (V) 


Fig. 4 - STANDBY CURRENT 



0 50 100 

Ta/ambient temperature Cc) 


Fig. 5 - OPERATION CURRENT 
vs SUPPLY VOLTAGE 


r: — 

— 


f = 4MHz 




































4.0 5.0 6.0 

Vcc» SUPPLY VOLTAGE (V) 


Fig. 6 - OPERATION CURRENT 



Fig. 7 - ADDRESS ACCESS TIME 



4.0 5.0 6.0 

Vcc. SUPPLY VOLTAGE (V) 
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■■■ MBM 27C64-20 
FUJITSU MRM 27C64-25 

IIH MBM 27C64-30 


CHARACTERISTICS CURVES (continued) 


Fig. 9 - CE TO OUTPUT DELAY 
vs AMBIENT TEMPERATURE 


1.4 


1.2 


luj 1.0 

lo 


□ 0.8 
< 

O 0.6 
z 

lU 

U 



— 

iV 



vcc“' 





































0 50 100 

Ta, ambient temperature (°C) 


IS 

Q 

Ui 

N 0.8 

_J 

< 

I 0-6 


Fig. 10 - OE TO OUTPUT DELAY 
vs AMBIENT TEMPERATURE 


“T 

< 

o 

o 

II 

— 

5y. 















_^ 
























0 50 100 

Ta, ambient temperature (°C) 


h- 

o Fig. 11 - of HIGH TO OUTPUT FLOAT 
^ vs AMBIENT TEMPERATURE 

h- 

2 1.4 
H 
D, 

O 

O 1.2 
I 

o 

i 1.0 


2 0.8 
N 


< 

5 0.6 
CE 
O 

0 50 100 

Q Ta, AMBIENT temperature rO 


T 

o 

o 

> 

_L_ 

jV 







































Fig. 12 - OUTPUT SOURCE CURRENT 



VoH, OUTPUT HIGH VOLTAGE (V) 


Fig. 13-OUTPUT SINK CURRENT 



VoL. OUTPUT LOW VOLTAGE (V) 


uj Fig. 14 -ADDRESS ACCESS TIME 
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PROGRAMMING/ERASING INFORMATION 


MBM 27C64-20 
MBM 27C64-25 
MBM 27C64-30 


FUJITSU 



Fig. 16-MEMORY CELL THRESHOLD SHIFT 



SELECT GATE VOLTAGE (V) 


MEMORY CELL DESCRIPTION 

The MBM 27C64 is fabricated using a 
single-transistor stacked gate cell con¬ 
struction, implemented via double¬ 
layer polysilicon technology. The in¬ 
dividual cells consist of a bottom 
floating gate and a top select gate (see 
Fig. 15). The top gate is connected to 
the row decorder, while the floating 
gate is used for charge storage. The cell 
is programmed by the injection of high 
energy electrons through the oxide 
and onto the floating gate. The pres¬ 
ence of the charge on the floating gate 
causes a shift in the cell threshold 
(refer to Fig. 16). In the initial state, 
the cell has a low threshold (Vjhi ) 
which will enable the transistor to 
be turned on when the cell Is selected 
(via the top select gate). Programming 
shifts the threshold to a higher level 
(Vtho). thus preventing the cell tran¬ 
sistor from turning on when selected. 
The status of the cell (I.e., whether 
programmed or not) can be deter¬ 
mined by examining its state at the 
sense threshold (Vths)» indicated 
by the dotted line in Fig. 16. 

PROGRAMMING 

Upon delivery from Fujitsu, or after 
each erasure (see Erasure section), the 
MBM 27C64 has all 65,536 bits in the 
"1", or high, state. "O's" are loaded 
into the MBM 27C64 through the pro¬ 
cedure of programming. 

Normal Programming 

The programming mode is entered when 
-♦■21 V is a pplied to the Vpp pin and CE 
and PGM are both at V|l. During pro¬ 
gramming, ^ is kept at V|l. A O.ljuF 
capacitor between Vpp and GND is need¬ 
ed to prevent excessive voltage transi¬ 
ents, which could damage the device. The 
address to be programmed is applied to 
the proper address pins. 8 bit patterns 
are placed on the respective data output 
pins. The voltage levels should be stand¬ 
ard TTL levels. When both the address 
and data are stable, a 50 msec, TTL 


Low-level pulse is applied to the PGM 
input to accomplish the programming. 
The procedure can be done manually, 
address by address, randomly, or auto¬ 
matically via the proper circuitry. All 
that is required is that one 50 msec 
program pulse be applied at each ad¬ 
dress to be programmed. It is neces¬ 
sary that this program pulse width not 
exceed 55 msec . The refore, applying a 
DC level to the PGM Input is prohibited 
when programming. 

Quick Programming 

The programming mode is entered when 
-1-21V and +6V are applied to the Vpp 
pin and Vcc P'n respectively, and UF, 
PGM and QE are V|l and V|h respec¬ 
tively. During programming, UT is kept 
at V|L. A O.ljuF capacitor between Vpp 
and GND is needed to prevent excessive 
voltage transients, which could damage 
the device. The address to be pro¬ 


grammed is applied to the proper ad¬ 
dress pins. The 8 bit pattern are placed 
on the respective data output pins. The 
voltage levels should be standard TTL 
levels. When both the address and data 
are stable, a 1 msec, TTL low-level pulse 
is applied to the PGM pin and after that 
additional pulse is applied to the PGM 
pin to accomplish the programming. 

Procedure of Quick Programming (Refer 
to the attached flow chart.) 

1) Input the start address (Address=G) 

2) Set the Vcc = 6V and Vpp = 21V 

3) Data input. 

4) Compare the input data. If data are 
FF, jump to the 11). If data are not 
FF, proceed the next step. 

5) Set the number of programming 
pulse to 0. (X=0) 

6) Appl y 1 programming pulse to 
PGM pin (tpw =1 ms Typ.). 

7) Count the programming pulse 
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PROGRAMMING/ERASING INFORMATION (continued) 


(X=X+1) 

8) Compare the number of pro¬ 
gramming pulse. If X=20, jump to 
the 10). If X<20, proceed the next 
step. 

9) Verify the data. If programmed 
data are same as input data, pro¬ 
ceed the next step. If programming 
data are not same as input data, 
repeat the 6) thru 8). 

10) Apply the additional programming 
pulse to the PGM pin (1 ms x X or 
X ms X 1). 

11) Compare the address. If the pro¬ 
grammed address is not end ad¬ 
dress is end address, proceed the 
next step. 

12) Verify the data. If programmed 
data are not same as input data, the 
part is no good. If programmed 


data are same as input data, pro¬ 
gramming is end. 

All that is required is that one 1 msec 
prograrn pulse be applied at each ad¬ 
dress to be programmed. It is necessary 
that one program pulse width does not 
exceed 1.05 msec. Therefore, applying a 
DC level to the PGM input is prohibited 
when programming. 

ERASURE 

In order to clear all locations of their 
programmed contents, it is necessary to 
expose the MBM 27C64to an ultraviolet 
light source. A dosage of 15W-seconds/ 
cm^ is required to completely erase an 
MBM 27C64. This dosage can be ob¬ 
tained by exposure to an ultraviolet 
lamp (wavelength of 2537 Angstroms 


(A)) with intensity of 12000iuW/cm^for 
15 to 20 minutes. The MBM 27C64 
should be about one inch from the 
source and all filters should be removed 
from the UV light source prior to 
erasure. 

It is important to note that the 
MBM 27C64 and similar devices, will 
erase with light sources having wave¬ 
lengths shorter than 40b0A. Although 
erasure times will be much longer than 
with UV sources at 2537A, nevertheless 
the exposure to fluorescent light and 
sunlight will eventually erase the 
MBM 27C64, and exposure to them 
should be prevented to realize maxi¬ 
mum system reliability. If used in such 
an environment, the package windovys 
should be covered by an opaque label or 
substance. 







MBM 27C64-20 
MBM 27C64-25 
MBM 27C64.30 
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1. NORMAL PROGRAMMING 

DC CHARACTERISTICS 

{Ta=25±5°C, Vcc=5V±5%, Vpp=21±0.5V) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage Current 
{V,N = 5.25V/0.45V) 

•li 



10 

ma 

Vpp Supply Current During 

Programming Pulse 
(CE = PGM = V|l) 

Ipp 



30 

mA 

Vcc Supply Current 

Icc 



30 

mA 

Input Low Level 

V,L 

-0.1 


0.8 

V 

Input High Level 

V,H 

2,0 


Vcc+0.3 

V 

Output Low Voltage During Verify 
(loL= 2.1mA) 

VoL 



0.45 

V 

Output High Voltage During Verify 
{Ioh=-400mA) 

VoH 

2.4 



V 


Note: (1) Vcc rnust be applied either coincidently or before Vpp and removed either coincidently or after Vpp. 

(2) Vpp must not be greater than 21.5 volts including overshoot. Permanent device damage may occur if the 
device is taken out or put into socket remaining Vpp = 21 volts. Also, during ^ = PGM = V|l, Vpp must not 
be switched from 5 volts to 21 volts or vise-versa. 


AC CHARACTERISTICS 

(Ta = 25±5°C, Vcc = 5V±5%, Vpp = 21±0.5V) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Address Setup Time 

^AS 

2 



jUS 

Chip Enable Setup Time 

tcES 

2 



MS 

Output Enable Setup Time 

^OES 

2 



MS 

Data Setup Time 

tos 

2 



MS 

Address Hold Time 

^AH 

0 



MS 

Data Hold Time 

tpH 

2 



MS 

Chip Enable to Output Float Delay 

^DF 

0 


130 

ns 

Data Valid from Output Enable 

toE 



150 

ns 

Vpp Setup Time 

tvs 

2 



MS 

PGM Pulse Width 

tpw 

25 

50 

55 

ms 







FUJITSU 


MBM 

MEM 

MBM 


27C64-20 

27C64-25 

27C64-30 


2. QUICK PROGRAMMING 
DC CHARACTERISTICS 

(Ta = 25±5°C, Vcc = 6V±0.25V;Vpp = 21 V±0.5V) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage Current 
(V||M =6.25V/0.46V) 

I'Ll 



10 

ma 

Vpp Supply Current During 

Programming Pulse 
(CE = PGM = V,l) 

Ipp 



30 

mA 

Vcc Supply Current 

Ice 



30 

mA 

Input Low Level 

ViL 

-0.1 


0.8 

V 

Input High Level 

V|H 

2.0 


Vcc + 0-3 

V 

Output Low Voltage During Verify 
(lou = 2.1mA) 

VoL 



0.45 

V 

Output High Voltage During Verify 
(Ioh=-400mA) 

VoH 

2.4 



V 


Note: (1) Vcc nnust be applied either coincidently or before Vpp and removed either coincidently or after Vpp. 

(2) Vpp must not be greater than 21.5 volts including overshoot. Permanent device da mage may occur if the 
device is taken out or put into socket remaining Vpp = 21 volts. Also, during CE = PGM = V|l, Vpp must not 
be switched from Vcc to Vpp volts or vice-versa. 


AC CHARACTERISTICS 

(Ta = 25±5°C, Vcc = 6V±0.25V, Vpp=21V±0.5V) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Address Setup Time 

^AS 

2 



MS 

Chip Enable Setup Time 

tCES 

2 



MS 

Output Enable Setup Time * 

toEs 

2 



MS 

Data Setup Time 

tos 

2 



MS 

Address Hold Time 

tAH 

0 



MS 

Data Hold Time * 


2 



MS 

Chip Enable to Output Float Delay 

toF 

0 


130 

ns 

Data Valid from Output Enable 

^OE 



150 

ns 

Vpp Setup Time 

tvs 

2 



MS 

PGM Pulse Width 

tpw 

0.95 

1 

1.05 

ITIS 


*tDH + toEs ^ 50 ms 








MBM 27C64-20 

MBM 27C64-25 FUJITSU 

MBM 27C64-30 lllllllilllllllllll 
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MBM 27C64-20 
MBM 27C64-25 
MBM 27C64-30 


28-LEAD CERAMIC (CERDIP WITH TRANSPARENT LID) DUAL IN-LINE PACKAGE 


(CASE No.: DIP-28C-C01) 



32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-32C-A01) 



^ - . . « , . Dimensions in 

^ShapeofPin l index: Subject to change without notice Inches (millimeters) 


Circuit diagrams utilizing 
Fujitsu products are includ¬ 
ed as a means of illustrating 
typical semiconductor appli¬ 
cations; consequently, com¬ 
plete Information sufficient 
for construction purposes is 
not necessarily given. The 
Information has been care¬ 
fully checked and is be¬ 
lieved to be entirely reliable. 
However, no responsibility 
Is assumed for inaccuracies. 
Furthermore, such informa¬ 
tion does not convey to the 
purchaser of the semicon¬ 
ductor devices described 
herein any license under the 
patent rights of Fujitsu 
Limited or others. Fujitsu 
Limited reserves the right to 
change device specifications. 
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CMOS UV ERASABLE 
131072-BIT READ 
ONLY MEMORY 


CMOS 131072 BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 


February 1987 
Edition 2.0 


The Fujitsu MBM27C128 is a high speed 131,072 bit static complementary 
MOS erasable and electrically reprogrammable read only memory (EPROM). 
It is especially well suited for application where rapid turn-around and/or bit 
pattern experimentation, and low-power consumption are important. 

A 28-pin dual-in line package with a transparent lid and 32-Pad Leadless Chip 
Carrier (LCC) are used to package the MBM 27C128. The transparent lid allows 
the user to expose the device to ultraviolet light in Order to erase the memory 
bit pattern previously programmed. At the completion of erasure, a new pat¬ 
tern can then be written into the memory. 

The MBM27C128 is fabricated using CMOS double polysilicon gate tech¬ 
nology with single transistor stacked gate cells. It is organized as 16,384 
words by 8 bits for use in microprocessor applications. Single +5V operation 
greatly facilitates its use in systems. 


CMOS power consumption 
Standby ; lOOjuA max. 
Active : somA max. 

16,384 words x 8 bits orga¬ 
nization, fully decoded 
Single location programming 
Programmable utilizing 
the Quick Pro^M Algorithm 
Programs with one 50ms or 
1ms pulses 

No clocks required (fully 
static operation) 

TTL compatible inputs/outputs 


• Fast access time : 

170ns max. (MBM 27C128-17) 
200ns max. (MBM 27C128-20) 
250ns max. (MBM 27C128-25) 

• Three-state output with 
OR-tie capability 

• Output Enable (OE) pin for 
simplified memory expansion 

• Single +5V supply, ± 10% 
tolerance 

• Standard 28-pin Ceramic 
DIP ; (Suffix: -Z) 

• Standard 32-pad Ceramic 
LCC : (Suffix: -TV) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Temperature under Bias 

Tbias 

-25 to +85 

Storage Temperature 

Tstg 

-65 to+125 

All Inputs/Outputs Voltage 

Vim VrtiiT 

-0.6 to 

with Respect to GND 

1 r>ii 1 


Voltage on Ag with Respect to GND 

Va9 


Vpp Voltage with Respect to GND 

Vpp 


Supply Voltage with Respect to GND 

Vcc 

-0.6 to +7 



CERAMIC PACKAGE 
DIP-28C-C01 



CERAMIC PACKAGE 
LCC-32C-F01 



Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

To^"^ is a trademark of FUJITSU LIMITED. 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MBU 27C128 BLOCK DIAGRAM 



Vpp Vcc GND 


CAPACITANCE (Ta - 25°G, f = 1MHz) 


Parameter 

Symbol 

Value 

IBI 

Min 

Typ 

Max 

Input Capacitance {V|n = OV) 

CiN 


4 

6 


Output Capacitance (VouT “ OV) 

Cqut 


8 

12 

pF 


MBM 27C128-17 
MBM 27C128-20 
MBM 27C128-25 
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FUNCTIONS AND PIN CONNECTIONS 


MBM 27C128-17 IIH 
MBM 27C128-20 FUJITSU 
MBM 27C128-25 


Function 
^\^in No.) 

Mode 

Address Input 
(2to10, 21, 

23 to 26) 

Data I/O 
(11-13, 
15-19) 

CE 

(20) 

OE 

(22) 

PGM 

(27) 

Vcc 

(28) 

Vpp 

(1) 

GND 

(14) 

Read 

A|n 

DqUT 

V,L 

V,L 

V.H 

< 

o 

o 

< 

o 

o 

GND 

Output Disable 

A|N 

High-Z 

V,L 

V|H 

Don't Care 

< 

o 

o 

< 

o 

o 

GND 

Don't Care 

V,L 

Standby 

Don't Care 

High-Z 

V,H 

Don't Care 

Don't Care 

< 

n 

o 

< 

o 

o 

GND 

Program 

A|N 

D|N 

V,L 

V,H 

V,L 

Vcc 

Vpp 

GND 

Program Verify 

A|n 

Dqut 

V,L 

V,L 

V,H 

Vcc 

Vpp 

GND 

Program Inhibit 

Don't Care 

High-Z 

V,H 

Don't Care 

Don't Care 

< 

o 

o 

Vpp 

GND 


RECOMMENDED OPERATING CONDITIONS (Referenced to GND) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Vcc Supply Voltage*^ 

< 

o 

o 

4.5 

5.0 

5.5 

V 

Vpp Supply Voltage 

Vpp 

Vcc-0.6 


Vcc+0.6 

V 

Input High Voltage 

VlH 

2.0 


Vcc+0.3 

V 

Input Low Voltage 

V|L 

-0.1 


0.8 

V 

Operating Temperature 

T,, 

0 


70 

‘‘C 


Note: *1 Vcc nnust be applied either before or coincident with Vpp and removed either after or coincident with Vpp. 


DC 


CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Input Load Current (V|n = 5.5V) 

MliI 



10 

mA 

Output Leakage Current (Vqut = 5.5V) 

Iko 1 



10 

MA 

Vpp Supply Current 

•ppi 


1 

100 

ma 

Vcc Standby Current (^ = V|h ) 

^SBI 



1 

mA 

Vcc Standby Current 

(CE = Vcc±0.3V, louT = 0mA) 

•SB2 


1 

100 

AtA 

Vcc Active Current (^ = V|l , Iqut = 0mA) 

lcci 


2 

30 

mA 

Vcc Operation Current (f = 4MHz, Iqut “ 0mA) 

•cC2 


4 

30 

mA 

Output Low Voltage (Iql “ 2.1mA) 

VoL 



0.45 

V 

Output High Voltage (Iqh “ -400jliA) 

VoHI 

2.4 



V 

Output High Voltage (Iqh -lOO/zA) 

VoH2 

< 

o 

o 

o 



V 
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IIIM^ 27C128-T7 

FVJITSU mBM 27C128-20 
MBM 27C128-25 


Fig.2-ACTEST 

CONDITIONS (INCLUDING PROGRAMMING) 

Input Pulse Levels: 

0.8V to 2.2V 1—V 

Input Rise and Fall Times: 

^20ns ° 1 J° ° 

Timing Measurement Reference Levels: 

1.0V and 2.0V for inputs 


0.8V and 2.0V for outpust 

Output Load: 

1 TTL gate and Cl = lOOpF 7lT 


El 


Notes: *1 OE may be delayed up to tAcc — toE after the falling edge of ^ without impact on tAcc- 

*2 toF is specified from OE or CE, whichever occurs first. 

Output Float is defined as the point where data is no longer driven. 



AG CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 
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MBM 27C128.17 

MBM 27C128-20 FUJITSU 

MBM 27C128.25 


PROGRAMMING/ERASING INFORMATION 


PROGRAMMING 


Upon delivery from Fujitsu, or after 
each erasure (see Erasure section), the 

Standard Programming 

The programming mode is entered when 
+2IV is applied to the Vpp pin and CE 
and PGM are both at V|l. During pro¬ 
gramming, CE is kept at Vil- A O.ljLtF 
capacitor between Vpp and GND is 
needed to prevent excessive voltage 
transients, which could damage the 
device. The address to be programmed is 
applied to the proper address pins. 8 bit 


I Quick Programming 

In addition to the standard 50 msec 
pulse width programming procedure, 
the MBM 27C128 can be programmed 
with a fast programming algorithm 
designed by Fujitsu called Quick Pro^*^. 
The algorithm utilizes a sequence of a 
1ms pulse to program each location. 
The programming mode is entered when 
-1-2IV and -^6V are applied to the Vpp 
pin and Vcc pin respectively, and PGM 
and OE are V|h . During programming, 
^ is kept at Vil- A O-ljuF capacitor 
between Vpp and GND is needed to 
prevent excessive voltage transients 
which could damage the device. The 
address to be programmed is applied 
to the proper address pins. The 8 bit 
patgterns are placed on the respective 
data output pins. The voltage levels 
should be standard TTL levels. When 
both the address and data are stable, 
a sequence of a 1 msec, TTL low-level 
pulse Is applied to the PGM pin and 


MBM27C128 has all 131,072 bits in 
the "'V', or high, state. "O's" are loaded 


patterns are placed on the respective 
data output pins. The voltage levels 
should be standard TTL levels. When 
both the address and data are stable, a 
50 msec, TTL low-level pulse is applied 
to the PGM Input to accomplish the 
programming, the procedure can be 
done manually, address by address. 


after that additional pulse is applied 
to the PGM pin to accomplish the pro¬ 
gramming. 

Procedure of Quick Pro^*'^ (Refer to the 
attached flow chart.) 

1) Input the start address (Address=G) 

2) Set the Vcc=6Vand Vpp=21V 

3) Input data. 

4) Compare the input data with FF. 
If data are FF, go to the step 11). 
If not, proceed the next step. 

5) Clear the counter (X-<-0). 

6) Apply QNE programming pulse to 
PGM pin (tpw = 1ms Typ.). 

7) Inclement the counter (X-^-X-t-l). 

8) Compare the counter value with 20. 
If X=20, go to the step 10). If 
X<20, proceed the next step. 

9) Verify the data. If the programmed 
data are the same as the input data, 
proceed the next step. If not, go 
back to the step 6). 


be obtained by exposure to an ultra¬ 
violet lamp (wavelength of 2537 Ang¬ 
stroms (A)) with intensity of 12000iLtW/ 
cm^ for 15 to 21 minutes. The 
MBM 27C128 should be about one inch 
from the source and all filters should be 


( ERASURE 

In order to clear all locations of their 
programmed contents, it is necessary to 
expose the MBM 27C128 to an ultra- 
j violet light source. A dosage of 15 W- 
i seconds/cm^ is required to completely 
I erase an MBM 27C128. This dosage can 


into the MBM27C128 through the 
procedure of programming. 


randomly, or automatically via the pro¬ 
per circuitry. All that is required is that 
one 50 msec program pulse be applied 
at each address to be programmed. It is 
necessary that this program pulse width 
not exceed 55 msec. Therefore, apply¬ 
ing a DC level to the PGM input is pro¬ 
hibited when programming. 


10) Apply the additional programming 
pulse to the PGM pin (1ms x X or 
Xms X 1). 

11) Compare the address with the end 
address. If the programmed address 
is the end address, proceed the next 
step. If not, go back to the step 3) 
for next address (G^-i-1). 

12) Verify the data. If the programmed 
data are not the same as the input 
data, the part is failed. If the pro¬ 
grammed data the same as the input 
data, programming is at an end. 

All that is required is that initial 1 msec 
program pulse and additional program 
pulse (21 msec Max.) be applied at each 
address to be programmed. It is neces¬ 
sary that one program pulse width does 
not exceed 21 msec. Ther efore, apply¬ 
ing a DC level to the PGM input is pro¬ 
hibited when programming. 


removed from the UV light source prior 
to erasure. 

It is important to note that the 
MBM 27C128 and similar devices, will 
erase with light sources having wave¬ 
lengths shorter than 4000A. Although 


Quick Pro'*'''^ Is a trademark of FUJITSU LIMITED. 
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Mlilllllliiliiililll MBM 27C128-17 
FUJITSU MBM 27C128-20 

llillllllllllllllllllillllllllllllllll M8M 27C128^25 


PROGRAMMING/ERASING INFORMATION (continued) 


erasure time will be much longer than MBM 27C128, and exposure to the light environment, the package windows 

with an UV source at 2537A, neverthe- device should be prevented to realize should be covered by an opaque label or 

less the exposure to fluorescent light maximum system reliability. If used in substance, 

and sunlight will eventually erase the 

ELECTRONIC SIGNATURE 

The MBM 27C128 has an electronic sig- responding programming algorithm, outputs by toggling address line Aq 

nature mode which can be intended for The electronic signature is activated (pin 10) from V|l to V|h . The address 

use by programming equipment for the when+ 12 V is applied to the address Ijne lines from Ai through A 13 must be 

purpose of automatically matching the Ag (pin 24) of the MBM 27C128. Two hold at V|l during the electronic sig- 

device to be programmed with its cor- identifier bytes are readed out from the nature mode. See the table below. 



Note: A 9 = 12V±0.5V 

A-j thru Ag = A 10 thru A-jg — CE = OE = Vn . 
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MBM27C128-17 llilllllllllllllllllllllil 

MBM 27C128-20 FUJITSU 
MBM 27C128-25 


1. Standard Programming 

DC CHARACTERISTICS 

(Ta = 25±5°C, Vcc = 5V±5%, = 21±0.5V) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Input Leakage Current 
(V,N =5.25V/0.45V) 

lu 



10 

AiA 

Vpp Supply Current During Programming 
Pulse (^ = F^ = V|l) 

Ipp2 



40 

mA 

Vcc Supply Current 

lcC3 



30 

mA 

Input Low Level 

V,L 

- 0.1 


0.8 

V 

Input High Level 

V,H 

2.0 


Vcc+0.3 

V 

Output Low Voltage During Verify 
(loL = 2.1mA) 

VoL 



0.45 

V 

Output High Voltage During Verify 
{Ioh=-400mA) 

VoH 

2.4 



V 


Note: * 1 Vcc ftiust be applied either coincidently or before Vpp and removed either coincidently or after Vpp. 

*2 Vpp must not be greater than 22 volts including overshoot. Permanent de vice damage may occur if the device is 
taken out or put into socket remaining Vpp = 21 volts. Also, during CE = PGM = V|l, Vpp must not be switched 
from 5 to 21 volts or vise-versa. 


AC CHARACTERISTICS 

(Ta = 25±5°C, Vcc = 5V±5%, Vpp = 21±0.5V) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Address Setup Time 

^AS 

2 



jUS 

Chip Enable Setup Time 

^CES 

2 



MS 

Output Enable Setup Time 

^OES 

2 



MS 

Data Setup Time 

tos 

2 



MS 

Vpp Setup Time 

tvs 

2 



MS 

Address Hold Time 

tAH 

0 



MS 

Data Hold Time 

toH 

2 



MS 

Output Enable to Output Float Delay 

toF 

0 


130 

ns 

Data Valid from Output Enable 

toE 



150 

ns 

pm Pulse Width 

tpw 

25 

50 

55 

ms 









liillllilllllllllliliil MBM 27C128-17 
FUJITSU MBM 27C128-20 

lllllllllllllllllllllllllllllllll MBM27C128-25 


PROGRAMMING/ERASING INFORMATION (continued) 



2. Quick Programming 
DC CHARACTERISTICS 

(Ta = 25±5°C, = 6V±0.25V, = 21 V±0.5V) 


Parameter 

Symbol 

-^^- 

Value 

Unit 

Min 

Typ 

Max 

Input Leakage Current 
(V,N =6.25V/0.45V) 

•li 



10 

juA 

Vpp Supply Current During Programming 
Pulse (^=^ = V,l) 

Ipp2 



40 

mA 

Vcc Supply Current 

•ccs 



30 

mA 

Input Low Level 

V,L 

-0.1 


0.8 

V 

Input High Level 

V|H 

2.0 


Vcc+0.3 

V 

Output Low Voltage During Verify 
doL = 2.1ntiA) 

VoL 



i 0.45 

V 

Output High Voltage During Verify 
(Iqh = -400juA) 

VoH 

2.4 



V 


Note: * 1 Vcc iT^ust be applied either coincidently or before Vpp and removed either eoncidently or after Vpp. 

*2 Vpp must not be greater than 22 volts including overshoot. Permanent device damage may occur the device is 
taken out or put into socket remaining Vpp = 21 volts. Also, during CE = PGM = V|l, Vpp must not be switched 
from 6 to 21 volts or vise-versa. 


AC CHARACTERISTICS 

(Ta = 25±5°C, Vcc = 6V±0.25V, Vpp = 21 V±0.5V) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Address Setup Time 

fAS 

2 



MS 

Chip Enable Setup Time 

fCES 

2 



MS 

Output Enable Setup Time 

fOES 

2 



MS 

Data Setup Time 

^DS 

2 



MS 

Vpp Setup Time 

tvs 

2 



MS 

Address Hold Time 

^ah 

0 



MS 

Data Hold Time 

tpH 

2 



MS 

Output Enable to Output Float Delay 

toF 

0 


130 

ns 

Data Valid from Output Enable 

tOE 



150 

ns 

PGM Pulse Width 

tpw 

0.95 

1 

1.05 

ms 
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MBM 27C128.17 

MBM 27C128-20 FUJITSU 

MBM 27C128-25 


PROGRAMMING FLOW CHART FOR Quick Pro™ 


Vcc • 6V±0.25V 
Vpp-21V±0.5V 

"^PW ** 1rns±50/iiS 
(* * Xms±5%) 

G : START ADDRESS 
N : STOP ADDRESS 
X : COUNTER VALUE 
MAXIMUM 42ms/BYTE 
MINIMUM 1.9ms/BYTE 



Quick is a trademark of FUJITSU LIMITED. 
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Illililiilllllllllllll MBM 27C128-17 
FUJITSU mbM 27C128-20 
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PACKAGE DIMENSIONS 


Standard 28-pin Ceramic DIP(Suffix: -Z) 
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MBM 27C128.17 

MBM 27C128-20 FUJITSU 

MBM 27C128-25 


PACKAGE DIMENSIONS 

Standard 32-pad Ceramic LCC (Suffix: -TV) 


32-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-32C-F01) 



*Shape of PIN N0.1 INDEX: Subject to change without notice. ... 

Dimension in inches 

© 1987 FUJITSU LIMITED C32017S'2C and (millimeters) 



Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con¬ 
sequently, complete Information sufficient for construction pur¬ 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such In¬ 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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MBM27C256A-15 

MBM27C256A-17 

MBM27C256A-20 

MBM27C256A-25 


CMOS 262144 BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 


September 1987 
Edition 2.0 


The Fujitsu MBM 27C256A is a high speed 262,144 bits complementary MOS 
erasable and electrically reprogrammable read only memory (EPROM). It is 
especially well suited for application where rapid turn-around and/or bit 
pattern experimentation, and low-power consumption are important. 

A 28-pin dual-in line package with a transparent lid and 32-pad Leadless Chip 
Carrier (LCC) are used to package the MBM 27C256A. The transparent lid 
allows the user to expose the device to ultra-violet light in order to erase the 
memory bit pattern previously programmed. At the completion of erasure, 
a new pattern can then be written into the memory. 

The MBM 27C256A is fabricated using CMOS double polysilicon gate tech¬ 
nology with single transistor stacked gate cells. It is organized as 32,768 words 
by 8 bits for use in microprocessor applications. Single +5V operation greatly 
facilitates its use in systems. 

• CMOS power consumption • Fast access time: 

Standby: 550/zW max. 150 ns max. (MBM27C256A-15) 

Active: 41 mW/MHz 170 ns max. (MBM27C256A-17) 

• 32,768 words x 8 bits organiza- 200 ns max. (MBM27C256A-20) 

tion, fully decoded 250 ns max. {MBM27C256A-25) 

• Single location programming • TTL compatible inputs/outputs 

• Programmable utilizing the Quick • Single +5V supply, ±10% toler- 

ProTM algorithm ance 

• Programming voltage: 12.5V • Standard 28-pin ceramic 

• No clocks required (fully static DIP: Suffix-Z 

operation) • Standard 32-pad ceramic 

• Three-state output with OR-tie LCC: Suffix-TV 

capability 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


Rating 

Symbol 

Value 

Unit 

Temperature under Bias 

Tbias 

-25 to +85 


Storage Temperature 

Tstg 

-65 to +125 

°c 

All Inputs/Outputs Voltage 
with respect to GND 

V|N»VoUT 

-0.6to Vqc"^«5 

V 

Voltage on Ag with respect to GND 

Va9 

-0.6 to +13.5 

V 

Vpp Voltage with respect to GND 

Vpp 

-0.6 to+14 

V 

Supply Voltage with respect to GND 

Vcc 

-0.6 to+7 

V 



NOTE: Permanent device damage may occur If ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MBM 27C256A BLOCK DIAGRAM 


Oi Os 



Vpp Vcc 


CAPACITANCE (Ta = 25°C, f = 1 MHz) 


Parameter 





Unit 

Input Capacitance (V|N = 0 V) 



4 V. 

6 

PF 

Output Capacitance (VouT = 0 V) 

CoUT 


8 

12 

PF 
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MBM27C256A-15 

MBM27C256A-17 

MBM27C256A-20 

MBM27C256A-25 


FUJITSU 

lllllilllillllillllllllllllllllllllll 


FUNCTIONS AND PIN CONNECTIONS 


Function 
^^^^(Pin No.) 

Mode 

Address Input 
(2'-10,21, 

23, 25'-27) 

Ag 

(24) 

Data I/O 
(11 '-IS, 
15-'19) 

CE 

(20) 

OE 

(22) 

Vcc 

(28) 

Vpp 

(1) 

GND 

(14) 

Read 

A|N 

A|n 

Dqut 

V,L 

V,L 

+5 V 

+5 V 

GND 

Output Disable 

A|n 

A|n 

High-Z 

V,L 

V,H 

+5 V 

+5 V 

GND 

Standby 

Don't Care 

Don't Care 

High-Z 

V,H 

Don't Care 

+5 V 

+5V 

GND 

Program 

A|n 

A|n 

Din 

V,L 

V,H 

+6 V 

+12.5 V 

GND 

Program Verify 

A|n 

A|N 

Dqut 

Don't Care 

V,L 

+6 V 

+12.5 V 

GND 

Program Inhibit 

Don't Care 

Don't Care 

High-Z 

V|H 

V,H 

+6 V 

+12.5 V 

GND 

Electronic Signature 

A|N 

+12 V 

Code 

V,L 

V,L 

+5 V 

+5 V 

GND 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Vcc Supply Voltage* 

Vcc 

_ , 

5.0 

5.5 

V 

Vpp Supply Voltage 

Q. 

Q. 

> 

CO 

d 

1 

u 

u 

> 

Vcc 

Vcc+0.6 

V 

Input High Voltage 

V,H 

2.0 


Vcc+0.3 

V 

Input Low Voltage 

V,L 

-0.1 


0.8 

V 

Operating Temperature 

Ta 

0 


70 

°C 


Note: *Vcc be applied either before or coincident with Vpp and removed either after or coincident with Vpp. 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Load Current (V|n = 5.5 V) 

Ili 



10 

juA 

Output Leakage Current (Vqut ~ 5.5 V) 

• LO 



10 

UA 

Vpp Supply Current (Vpp = Vcc - 0-6 V) 

(PPI 


1 

100 

juA 

Vcc Standby Current (CE = V|h ) 

•SBI 



1 

mA 

Vcc Standby Current 

(CE'= Vcc ± 0.3 V, louT = 0 mA) 

•SB2 


1 

100 

ma 

Vcc Active Current (UF=V|l) 

•cci 


2 

30 

mA 

Vcc Operation Current (f = 4 MHz, Iqut ~ 0 *t^A) 

•CC2 


5 

30 

mA 

Output Low Voltage (Iql = 2.1 mA) 

VoL 



0.45 

V 

Output High Voltage (Iqh = -400jLtA) 

Vqhi 

2.4 



V 

Output High Voltage (Iqh = -100/uA) 

VoH2 

Vcc-0.7 



V 






FUJITSU SJgSJiJgittiO 
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Fig. 2-AC TEST CONDITIONS (INCLUDING PROGRAMMING) 


Input Pulse Levels: 

Input Rise and Fall Times: 

Timing Measurement Reference Levels: 

Output Load: 


0.45 V to 2.4 V 
< 20 ns 

1.0 V and 2.0 V for inputs 
0.8 V and 2.0 V for outputs 
1 TTL gate and Cl = 100 pF 



-o 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

MBM 27C256A-15 

MBM 27C256A-17 

MBM 27C256A-20 

MBM 27C256A-25 

Units 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Address Access Time* 

(CE = OE » V|l) 

tACC 


150 


170 


200 


250 

ns 

CE to Output Delay 
(OE = V|l) 

^GE 


150 


170 


200 


250 

ns 

OE to Output Delay* ^ 

(CE = V,l) 

IbE 


60 


70 


75 


100 

ns 

Address to Output Hold 

^OH 

0 


0 


0 


0 


ns 

Output Enable High to 
Output Float*2 


0 

60 

0 

60 

0 

60 

0 

60 

ns 


Notes: *1 OE may be delayed up to t/^cc ~ ^OE atter the foiling edge of CE without impact on t^cc- 
*2 toF is specified from ^ or Cl, whichever occurs first. 

Output Floating is defined as the point where data is no longer driven. 


OPERATION TIMING DIAGRAM 


ADDRESS \ 

^ ADDRESS ’I 

^ 




1 

foi 


CE 

V,L- 




J 

tpF 


OE V,H- 

V|L- 


^ ■ 

\ HIGH-Z 

^OE— 





_- VoH- . HIGH-Z 

?- 

VALID OUTPUT 


1 ru 1 

VqL^ 


ixZ 

/ 
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MBM27C256A-15 

MBM27C256A-17 

MBM27C256A.20 

MBM27C256A-25 


lllllllllllllllllllll 

FUJITSU 


PROGRAMMING/ERASING INFORMATION 


PROGRAMMING 

Upon delivery from Fujitsu, or after 
each erasure (see Erasure section), the 
IVIBM27C256A has all 262,144 bits in 
the "1", or high state. "O's" are loaded 
into the MBM 27C256A through the 
procedure of programming. 

The MBM 27C256A is programmed 
with a fast programming algorithm 
designed by Fujitsu called Quick Pro''’''^. 
The programming mode is entered when 
+12.5V and +6V are applied to Vpp and 
Vcc respectively, and CE and OE are 
V|H. A O.ljuF capacitor between Vpp 
and GND is needed to prevent excessive 
voltage transients which could damage 
the device. The address to be pro¬ 
grammed is applied to the proper 
address pins. The 8 bit data pattern to 
be written is placed on the respective 
data output pins. The voltage levels 
should be standard TTL levels. When 
both the address and data are stable, 
a 1ms programming pulse is applied to 

ERASURE 

In order to clear all locations of their 
programmed contents, it is necessary to 
expose the MBM 27C256A to an ultra¬ 
violet light source. A dosage of 15 W- 
seconds/cm^ is required to completely 
erase an MBM 27C256A. This dosage 
can be obtained by exposure to an 
ultraviolet lamp (wavelength of 2537 
Angstroms (A)) with intensity of 
12000juW/cm^ for 15 to 21 minutes. 

ELECTRONIC SIGNATURE 

The MBM 27C256A has electronip sig¬ 
nature mode which is intended for use 
by programming equipment for the 
purpose of automatically matching the 
device to be programmed with its cor- 


CE and after that one additional pulse 
which is 3 times as wide as previous 
pulse is applied to CE to accomplish 
the programming. 

Procedure of Quick Pro^''^ (Refer to the 
attached flowchart.) 

1) Set the start address (=G) at the 

address pins. _ 

2) Set Vcc = 6V, Vpp = 12.5V and CE 
= V|H . 

3) Clear the programming pulse coun¬ 
ter (X^O). 

4) Input data to respective pins. 

5) Apply QNE programming pulse 
(tpw = 1ms Typ.) to CE. 

6) Increment the counter (X ^ X+1). 

7) Compare the number (=X) of 
applied programming pulse with 25 
and then verify the programmed 
data. If programmed data is veri¬ 
fied, go to the next step regardless 
of X value. If X = 25 and pro¬ 
grammed data is not verified, the 


The MBM 27C256A should be about 
one inch from the source and all filters 
should be removed from the UV light 
source prior to erasure. 

It is important to note that the 
MBM 27C256A and similar devices, will 
erase with light sources having wave¬ 
lengths shorter than 4000A. Although 
erasure time will be much longer than 


responding programming algorithm. 

The electronic signature is activated 
when -1-12V is applied to address line Ag 
(pin 24) of the MBM 27C256A. Two 
identifier bytes are readed out from the 


device fails. If X = 25 and pro¬ 
grammed data is not verified, go 
back to the step 5). 

8) Apply one additional wide pro¬ 
gramming pulse to C^ (3X ms). 

9) Compare the address with an end 
address (=N). If the programmed 
address is the end address, proceed 
to the next step. If not, increment 
the address (G G+^) and then go 
to the step 3) for the next address. 

10) Set Vcc = Vpp = 5V. 

11) Verify the all programmed data. If 
the verification succeeds, the pro¬ 
gramming completes. If any pro¬ 
grammed data is not the same as 
original data, the device falls. 

A continuous TTL low level should 
not apply to CE input pin during the 
program mode (Vpp = 12.5V, Vcc ~ 6V 
and OE = V|h) because it is required 
that one programming pulse width does 
not exceed 78.75 ms at each address. 


with UV source at 2537A, nevertheless 
the exposure to fluorescent light and 
sunlight will eventually erase the 
MBM 27C256A, and exposure to them 
should be prevented to realize maxi¬ 
mum system reliability. If used in such 
an environment, the package windows 
should be covered by an opaque label or 
substance. 


outputs by toggling address line Aq 
( pin 10) from V|l to V|h. The address 
lines from A^ to A^g must be hold at 
V|L to keep the electronic signature 
mode. See the table below. 


Ao 

Oi 

02 

03 

04 

05 

Oe 

07 

Os 

Definition 

V,L 

0 

0 

1 

0 

0 

0 

0 

0 

Manufacture 

V|H 

0 

1 

0 

0 

X 

1 

1 

0 

Device 


Note: A 9 = 12V±0.5V _ _ 

Ai thru As = Aiothru A^g = CE = OE = V|l. 
Ai 4 = Either V|L or V|h 
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Quick ProTM is a trademark of FUJITSU LIMITED 
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Iim MBMlzcillAtll 


FUJITSU 


MBM27C256A-20 


MBM27C256A.25 


PROGRAMMING/ERASING INFORMATION (Cont’d) 


PROGRAMMING WAVEFORM 


Program_ ^_Verify_, Additional Program 






MBM27C256A-15 

MBM27C256A.17 

MBM27C256A-20 

MBM27C256A-25 


FUJITSU 


DC CHARACTERISTICS 

(Ta = 25±5°C, Vcc*'* = 6V±0.25V, Vpp*2 « 12.5V±0.3V) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage Current ( V|n = 6.25V/0.45V) 

•iL 



10 

ma 

Vpp Supply Current (CE = V|l, OE = V|h) 

Ipp2 



50 

mA 

Vpp Supply Current (OE = V|l) 

•PP3 



5 

mA 

Vcc Supply Current 

*CC 



30 

mA 

Input Low Level 

V,L 

-0.1 


0.8 

V 

Input High Level 

V|H 

2.0 


Vcc+0.3 

V 

Output Low Voltage During Verify (Iql = 2.1mA) 

VoL 



0.45 

V 

Output High Voltage During Verify (Iqh = -400iuA) 

VoH 

2.4 



V 


Note: *1 Vcc niust be applied either coincidently or before Vpp and removed either concidently or after Vpp. 

*2 Vpp must not be greater than 14 volts including overshoot. Permanent device damage may occur if the device is 
taken out or put into socket remaining Vpp = 12.5 volts. Also, during CE = V|l, OE = Vjh, Vpp must not be 
switched from Vqc to Vpp volts or vice versa. 


AC CHARACTERISTICS 

(Ta = 25±5°C, Vcc = 6V±0.25V, Vpp - 12.5V±0.3V 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Address Setup Time 

^AS 

2 



MS 

Output Enable Setup Time 

toES 

2 



MS 

Chip Enable Setup Time 

tcES 

2 



MS 

Data Setup Time 

tos 

2 



MS 

Vpp Setup Time 

^VPS 

2 



MS 

Vcc Setup Time 

tvcs 

2 



MS 

Address Hold Time 

^AH 

2 



MS 

Data Hold Time 

fOH 

2 



MS 

Chip Enable Hold Time 

fCEH 

2 



MS 

Output Enblea to Output Valid 

fOE 



120 

ns 

Output Disable to Output Float Delay 

Tdf 



105 

ns 

Programming Pulse Width 

fpw 

0.95 

1 

1.05 

ms 

Programming Pulse Number 

X 

1 


25 

times 

Additional Programming Pulse Width 

I^APW 

2.85 


78.75 

ms 







M|M27C256A.15 

pttiiTcsTT MBM27C256A-17 
FUJITSU IVIBM27C256A-20 


PROGRAMMING/ERASING INFORMATION (Cont’d) 


PROGRAMMING FLOW CHART FOR Quick Pro™ 



Quick ProTM is a trademark of FUJITSU LIMITED 
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MBM27C2MA-15 

MBM27C256A-17 

MBM27C256A-20 

MBM27C256A-25 


FUJITSU 


PACKAGE DIMENSIONS 

Standard 28-pin Ceramic DIP (Suffix: -Z) 


28-LEAD CERAMIC (CERDIP WITH TRANSPARENT LID) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-28C-C01) 



©FUJITSU LIMITED 1987 D28007S-3C 








FUJlTStr 


MBM27C256A-20 


MBM27C256A.25 


PACKAGE DIMENSIONS 


Standard 32-pad Ceramic LCC (Suffix: -TV) 


32-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC.32C-F01) 



*Shape of PIN NO.l INDEX: Subject to change without notice. 
© FUJITSU LIMITED 1987 C32017S-2C 


Dinnension in inches 
and (millimeters) 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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FUJITSU 


CMOS UV ERASABLE 
262144-BIT READ 
ONLY MEMORY 


MBM 27C256H.10 
MBM 27C256H-12 



June 1986 
Edition 1.0 


CMOS 262144 BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM 27C256H is a 262,144 bits high speed CMOS erasable and 
electrically reprogrammable read only memory (EPROM). It is especially well 
suited for application where rapid turn-around and/or bit pattern experi¬ 
mentation, and low-power consumption are important. 

A 28-pin dual’in line package with a transparent lid and 32-pad LeadlessChip 
Carrier (LCC) are used to package the MBM 27C256H. The transparent lid 
allows the user to expose the device to ultra violet light in order to erase the 
memory bit pattern previously programmed. At the completion of erasure, 
a new pattern can then be written into the memory. 

The MBM 27C256H is fabricated using CMOS double polysilicon gate tech¬ 
nology with single transistor stacked gate ceils. It is organized as 32,768 words 
by 8 bits for use In microprocessor applications. Single +5V operation greatly 
facilitates its use in systems. 


• CMOS power consumption 

Standby: 550/iW max. 

Active: 330 mW max. 

• 32,768 words x 8 bits organiza¬ 
tion, fully decoded 

• Single location programming 

• Programmable utilizing the Quick 
Pro^’'^ algorithm 

• Programming voltage: 12.5V 

• No clocks required (fully static 
operation) 


• Fast access time: 

100 ns max. (MBM 27C256H-10) 
120 ns max. (MBM 27C256H-12) 

• TTL compatible inputs/outputs 

• Three-state output with OR-tle 
capability 

• Single -i-SV supply, ±10% toler¬ 
ance 

• Standard 28-pln ceramic 

DIP: Suffix-2 

• Standard 32-pad ceramic 

LCC: Suffix-TV 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


Rating 

Temperature under Bias 
Storage Temperature 

Ail inputs/Outputs Voltage 
with respect to GND 

Voltage on A 9 with respect to GND 
Vpp Voltage with respect to GND 
Supply Voltage with repsect to GND 


Symbol 

T^stg 


IN, Vqut 

Va9 

Vpp 

Vcc 


Value 


-25 to -i-SB 


-65 to-H25 


-0.6 to 
+Vcc + 0.6 


-0.6 to-1-13.5 


- 0.6 to -1-13.5 


-0.6 to -1-7 


Unit 

°C 


V 


_v 

V 

V 



CERAMIC PACKAGE 
DIP'28CC01 



CERAMIC PACKAGE 
LCC-32C-F01 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

Quick Pro^*^ is a trademark of FUJITSU LIMITED 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU MBM 27C256H-10 
MBM 27C256H-12 


Fig. 1 - MBM 27C2S6H BLOCK DIAGRAM 


O, Og 



Vpp Vcc GND 


CAPACITANCE (Ta * 25°C, f = 1 MHz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Capacitance (Vjis, = 0 V) 

C|fM 


4 

6 

PF 

Output Capacitance (VouT “ 0 V) 

CoUT 


8 

12 

pF 
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FUNCTIONS AND PIN CONNECTIONS 


liilliliililllillllllilillilllllililliliiiliilllilli 

MBM 27C256H-10 FUJITSU 
MBM 27C256H-12 


Function 
^■"-v^Pin No.) 

Mode 

Address Input 
(2-'10, 21, 

23, ~27) 

A« 

(241 

Data I/O 
(If '-13, 
15'-19) 

(20) 

51 

(22) 

Vcc 

(28) 

Vpp 

(1) 

GND 

(14) 

Read 

Ain 

lilE&llllli 

Dout 

V,L 

VlL 

+5 V 

+5 V 

GND 

Output Disable 

A|N 

IIIIIIESlSIlli^ 

High-Z 

V|L 

V,H 

+5V 

+5 V 

GND 

Standby 

Don't Care 

Don't Care 


V|H 

• Don't Care 

+5V 

+5 V 

GND 

Program 

A|n 

A|n 

D|n 

< 

I” 

V,H 

+6 V 

+12.5 V 

GND 

Program Verify 

A|n 

IIIIIIIIIIBDIIII^ 


Don't Care 

V,L 

+6 V 

+12.5 V 

GND 

Program Inhibit 



High-Z 

V,H 

V,H 

+6V 

+12.5 V 

GND 

Electronic Signature 

A|N 


Code 

V,L 

V,L 

+5V 

+5 V 

GND 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Vcc Supply Voltage* 

< 

o 

o 

4.5 

5.0 

5.5 

V 

Vpp Supply Voltage 

Vpp 

Vcc'0.6 

< 

o 

o 

Vcc+0.6 

V 

Input High Voltage 

V|H 

2.0 


Vcc+0.3 

V 

Input Low Voltage 

V,L 

-0.1 


0.8 

V 

Operating Temperature 

Ta 

0 


70 

°c 


Note: *Vcc 'Tiust be applied either before or coincident with Vpp and removed either after or coincident with Vpp. 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Load Current (V,|vj = 5.5 V) 

Ili 



10 

ma 

Output Leakage Current (Vqut " 5.5 V) 

•lo 



10 

pA 

Vpp Supply Current (Vpp = Vcc - 0*5 V) 

ipp 


1 

100 

/iA 

Vcc Standby Current (CE = V|h) 

Ubi 



3 

mA 

Vcc Standby Current 

(CC = Vcc ± 0.3 V, louT * 0 mA) 

ISB2 


1 

100 

UA 

Vcc Active Current (CE=V|l) 

•cci 



30 

mA 

Vcc Operation Current (f = min., Iqut = 0 •riA) 

•CC2 



60 1 

mA 

Output Low Voltage (Iql = 2.1 mA) 

VoL 



0.45 

V 

Output High Voltage (Iqh = -400/iA) 

Vqhi 

2.4 



V 

Output High Voltage (Iqh = -lOO^A) 

VoH2 

Vcc‘0.7 



V 




























































FUJITSU 


MBM 27C256H.10 


Fig. 2 ~ AC TEST CONDITIONSlINCLUDIIiG PROGRAMMING) 

Input Pulse Levels: 0.45 V to 2.4 V 

Input Rise and Fall Times: <5 ns 

Timing Measurement Reference Levels: 0.8 V and 2.0 V for inputs 

0.8 V and 2.0 V for (xnjuts 
Output Load: 1 TTL gate and Cl * 1CD pF 

Gl = 5;F Udf) 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

MBM27a56H-10 

MBM 27C256H-12 

Units 

Min 

T>o 

Max 

Min 

Typ 

Max 

Address Access Time"’ 

(Cf = 0E = V|L) 

Vcc 



100 



120 

ns 

CE to Output Delay (OE = V|l) 

fCE 



100 



120 

ns 

OE to Output Delay (GE - V|l ) 

^OE 



45 



50 

ns 

Address to Output Hold 

fOH 

0 



0 



ns 

Output Enable High to Output Float* 2 

^df 

0 


35 

0 


35 

ns 


Notes: *1 OE may be delayed up to tAcc *“ toE after the falling edge ^ without impact on tAcc- 
*2 top is specified from OE or CE, whichever occurs first. 

Transition is measured at the point of ±500 mV from steady rate voltage. 



OPERATION TIMING DIAGRAM 


ADDRESS y 

^ ADDRESn ’ 

VALIC , 

>c:~ 



/ 


CE 

V,L- 

"V 



Jdf 


OE V|H- 

V|L- 

> 

r 

\ HIGH-Z 

-^'OE—^ 

tOH 


-^Acc ■“ 1 


......... VoH- __ H1GH.Z yyyy/ . 

- 

\v 

uu1ru1 

VoL“ 

-vMuiuuuirui 








MBM 27C256H-10 FUJITSU 
MBM 27C256H.12 ill* 


PROGRAMMING/ERASING INFORMATION 


PROGRAMMING 

Upon delivery from Fujitsu, or after 
each erasure (see Erasure section), the 
MBM 27C256H has all 262,144 bits in 
the "1", or high state. "O's"' are loaded 
into the MBM 27C256H through the 
procedure of programming. 

The MBM 27C256H is programmed 
with a fast programming algorithm 
designed by Fujitsu called Quick Pro"^'^. 
The programming mode is entered when 
+12.5V and +6V are applied to Vpp and 
Vcc respectively, and CE and OE are 
V|H. A O.I/xF capacitor between Vpp 
and GND is needed to prevent excessive 
voltage transients which could damage 
the device. The address to be pro¬ 
grammed is applied to the proper 
address pins. The 8 bit data pattern to 
be written is placed on the respective 
data output pins. The voltage levels 
should be standard TTL levels. When 
both the address and data are stable, 
a 1ms programming pulse is applied to 

ERASURE 

In order to clear all locations of their 
programmed contents, it is necessary to 
expose the MBM 27C256H to an ultra¬ 
violet light source. A dosage of 15 W- 
seconds/cm^ is required to completely 
erase an MBM 27C256H. This dosage 
can be obtained by exposure to an 
ultraviolet lamp (wavelength of 2537 
Angstroms (A)) with intensity of 
12000MW/cm^ for 15 to 21 minutes. 

ELECTRONIC SIGNATURE 

The MBM 27C256H has electronic sig¬ 
nature mode which is intended for use 
by programming equipment for the 
purpose of automatically matching the 
device to be programmed with Its cor- 


CE and after that one additional pulse 
which is 3 times are wide as previous 
pulse is applied to CE to accomplish 
the programming. 

Procedure of Quick Pro^*^ (Refer to the 
attached flowchart.) 

1) Set the start address (=G) at the 
address pins. 

2) Set Vcc = 6V, Vpp = 12.5V and ^ 

3) Clear the programming pulse coun¬ 
ter (X-^0). 

4) Input data to respective pins. 

5) Apply ONE programming pulse 
(tpw = Infis Typ.) to CE. 

6) Increment the counter (X X+1). 

7) Compare the number (=X) of 
applied programming pulse with 25 
and then verify the programmed 
data. If programmed data is veri¬ 
fied, go to the next step regardless 
of X value. If X = 25 and pro¬ 
grammed data is not verified, the 

The MBM 27C256H should be about 
one inch from the source and all filters 
should be removed from the UV light 
source prior to erasure. 

It is Important to note that the 
MBM 27C256H and similar devices, will 
erase with light sources having wave¬ 
lengths shorter than 4000A. Although 
erasure time will be much longer than 


responding programming algorithm. 

The electronic signature is activated 
when -1-12V is applied to address line Ag 
(pin 24) of the MBM 27C256H. Two 
identifier bytes are readed out from the 


device fails. If X < 25 and pro¬ 
grammed data is not verified, go 
back to the step 5). 

8) Apply one additional wide pro¬ 
gramming pulse to CE (3X ms). 

9) Compare the address with an end 
address (=N). If the programmed 
address is the end address, proceed 
to the next step. If not, increment 
the address (G <- G+^) and then go 
to the step 3) for the next address. 

10) Set Vcc = Vpp = 5V. 

11) Verify the all programmed data. If 
the verification succeeds, the pro¬ 
gramming completes. If any pro¬ 
grammed data is not the same as 
original data, the device fails. 

A continuous TTL low level should not 
apply to CE input pin during the pro- 
gram mode (Vpp = 12.5V, Vcc “ 6V 
and OE = V|h) because it Is required 
that one programming pulse width does 
not exceed 78.75 ms at each address. 


with UV source at 2537A, nevertheless 
the exposure to fluorescent light and 
sunlight will eventually erase the 
MBM 27C256H, and exposure to them 
should be prevented to realize maxi¬ 
mum system reliability. If psed in such 
an environment, the package windows 
should be covered by an opaque label or 
substance. 


outputs by toggling address line Aq p 
(pin 10) from V|l to Vjh- The address r 

lines from A-j to A 13 must be hold at fc 

V|i_ to keep the electronic signature K 

mode. See the table below. K 


Ao 

Oi 

02 

03 

04 

05 

Oe 

O7 

Os 

Definition 

V,L 

0 

0 

1 

0 

0 

0 

0 

0 

Manufacture 

V,H 

0 

1 

0 

0 

0 

1 

1 

0 

Device 


Note: Ag* 12V ± 0.5V _ _ ' 

A-i thru Ag “ A10 thru A13 - CE » OE * V|l. 

Ai 4-Either V,L or V,H ^ 

Quick Pro^^ is a trademark of FUJITSU LIMITED 
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FUJITSU MBM 27C256H-10 
iliiiiiliill MBM 27C256H.12 


PROGRAMMING/ERASING INFORMATION (Cont’d) 







MBM 27C256H-10 FUJITSU 
MBM 27C256H.12 


DC CHARACTERISTICS 

(Ta = 25±5°C, Vcc*^ * 6V±0.25V, Vpp*2 * 12.5V±0.3V) 


Parameter 

Symbol 


Typ 

Max 

Unit 

Input Leakage Current (V|n = 6.25V/0.45V) 

I'li-i 



10 

ma 

Vpp Supply Current (Cl * V|l, OE = V,h) 

Ipp2 



50 

mA 

Vpp Supply Current (OE = V|l) 

lpP3 



5 

mA 

Vcc Supply Current 

ICC3 



50 


Input Low Level 

V.L 

-0.1 


0.8 

V 

Input High Level 

I 

> 

2.0 



V 

Output Low Voltage During Verify (Iql = 2.1mA) 

VoL 



0.45 

V 

Output High Voltage During Verify (Iqh -400/xA) 

VoH 

2.4 



V 


Note: *1 Vcc rnust be applied either coincidently or before Vpp and removed either concldently or after Vpp. 

*2 Vpp must not be greater than 13.5 volts including overshoot. Permanent device damage may occur if the device is 
taken out or put into socket remaining Vpp = 12.5 volts. Also, during CE = V|l, OE = V|h, Vpp must not be 
switched from Vcc to Vpp volts or vice versa. 


AC CHARACTERISTICS 

(Ta = 25±5®C, Vcc = 6V±0.25V, Vpp = 12.5V±0.3V) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Address Setup Time 

^AS 

2 



MS 

Output Enable Setup Time 

^OES 

2 



MS 

Chip Enable Setup Time 

^CES 

2 



MS 

Data Setup Time 

^DS 

2 



MS 

Vpp Setup Time 

typs 

2 



MS 

Address Hold Time 

^AH 

2 



MS 

Data Hold Time 

fOH 

2 



MS 

Chip Enable Hold Time 


2 



HBI 

Output Enable to Output Valid i 

^OE 


1 

120 

Hgill 

Output Disable to Output Float Delay 

toF 



105 

|■Q■| 

Programming Pulse Width 

^PW 

0.95 

1 

1.05 

ms 

Programming Pulse Number 

X 

1 


25 

times 

Additional Programming Pulse Width 

^APW 

2.85 


78.75 

ms 
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FUJITSU MBM 27C256H.10 
IB MBM 27C256H-12 


PROGRAMMING/ERASING INFORMATION (Cont’d) 


PROGRAMMING FLOW CHART FOR Quick PrpTM 



Quick ProTM is a trademark of FUJITSU LIMITED 
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MBM 27C256H-10 Fujitsu 
MBM 27C256H-12 illllH 


PACKAGE DIMENSIONS 

Standard 28-pin Ceramic DIP (Suffix: -Z) 


28 LEAD CERAMIC (CERDIP WITH TRANSPARENT LID) DUAL IN LINE PACKAGE 
(CASE No.: DIP-28C-C01) 



©1986 FUJITSU LIMITED D28007S-2C 


9-45 





FUJITSU MBM 27C256H-10 
IIIIIH^ MBM 27C256H.12 


PACKAGE DIMENSIONS 

Standard 32-pad Ceramic LCC (Suffix: -TV) 


32-PAD CERAMIC (FRIT SEAi:) LEADLESS CHIP CARRIER 
(CASE No.: LCC-32C-F0.1) 



Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con¬ 
sequently, complete information sufficient for construction pur¬ 
poses Is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility Is assumed for Inaccuracies. Furthermore, such In¬ 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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FUJITSU 


CMOS UV ERASABLE 
524288-BIT READ 
ONLY MEMORY 


MBM27C512-15 

MBM27C512.17 


October 1987 
Edition 1.0 


CMOS 524288 BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 


The Fujitsu MBM 27C512 is a high speed 524,288 bit static CMOS erasable 
and electrically reprogrammable read only memory (EPROM). It is especially 
well suited for application where rapid turn-around and/or bit pattern experi¬ 
mentation, and low-power consumption are important. 

A 28-pin dual-in line package with a transparent lid and 32-Pad Leadless Chip 
Carrier (LCC) are used to package the MBM 27C512. The transparent lid allows 
the user to expose the device to ultraviolet light In order to erase the memory 
bit pattern previously programmed. At the completion of erasure, a new pat¬ 
tern can then be written into the memory. 

The MBM27C512 is fabricated using CMOS double polysilicon gate tech¬ 
nology with single transistor stacked gate cells. It Is organized as 65,536 
words by 8 bits for use in microprocessor applications. Single +5V operation 
greatly facilitates its use in systems. 

This specification is applied to "HW" version. 


• CMOS power consumption 

Standby: 550iLtW/max. 
Active: 220mW/max. 

• 65,536 words x 8 bits organiza¬ 
tion, fully decoded 

• Single location programming 

• Programmable utilizing the Ouick 
ProTM Algorithm 

• No clocks required (fully static 
operation) 

• TTL compatible inputs/outputs 


• Fast access time: 

150ns max. (MBM27C512-15) 
170ns max. (MBM27C512-17) 

• Three-state output with OR-tie 

capability _ 

• Output Enable (OE) pin for sim¬ 
plified memory expansion 

• Single +B\/ supply, ±10% tolerance 

• Standard 28-pin Ceramic 
DIP: (Suffix:-Z) 

• Standard 32-pad Ceramic 
LCC: (Suffix: -TV) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Temperature under Bias 

Tbias 

-25 to +85 

°C 

Storage Temperature 

Tstg 

-65 to +125 

"C 

All Inputs/Outputs Voltage 
with Respect to GND 

V|N* Vqut 

-0.6 to Vcc+0.6 

V 

Voltage on A 9 with Respect 
to GND 

Va9 

-0.6 to 13.5 

V 

Vpp Voltage with Respect to GND 

Vpp 

-0.6 to +14 

V 

Supply Voltage with Respect 
to GND 

< 

0 

n 

- 0.6 to +7 

V 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



CERAMIC PACKAGE 
DIP-28C-C01 



CERAMIC PACKAGE 
LCC-32C-F01 


PIN ASSIGNMENT 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 


Quick Pro^M is a trademark of FUJITSU LIMITED 
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FUJITSU 

IM 

MBM27C512-15 

MBM27C512-17 


Fig. 1 - MBM 27C512 BLOCK DIAGRAM 
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CHIP ENABLE LOGIC 
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BUFFER 
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PROGRAMMING 
CONTROL 










MBM27C512-15 FUJITSU 
MBM27C512-17 


FUNCTIONS AND PIN CONNECTIONS 


Function 
\^Pin No.) 

Mode 

Address Input 
(1-'10,21,23~27) 

Data I/O 
(11~13, 15~19) 

CE 

(20) 

OE/Vpp 

(22) 

Vcc 

(28) 

GND 

(14) 

Read 

A|n 

Dqut 

V,L 

V,L 

5V 

GND 

Output Disable 

A||m 

High-Z 

V,L 

V,H 

5V 

GND 

Standby 

Don't Care 

High-Z 

V|H 

Don't Care 

5V 

GND 

Program 

A|N 

D|N 

V,L 

12.5V 

6V 

GND 

Program Verify 

A|N 

Dqut 

V,L 

V,L 

6V 

GND 

Program Inhibit 

Don't Care 

High-Z 

V,H 

12.5V 

6V 

GND 


RECOMMENDED OPERATING CONDITIONS ( Referenced to GIMD) 


. 

Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Vcc Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Input High Voltage 

V,H 

2.0 


Vcc +0-3 

V 

Input Low Voltage 

V,L 

-0.1 


0.8 

V 

Operating Temperature 

Ta 

0 


70 

°C 


DC CHARACTERISTICS (Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Input Load Current (Vin = 5.5 V) 

llul 



10 

ma 

Output Leakage Current (Vqut = 5.5 V) 

Mlo 1 



10 

(XA 

Vcc Standby Current (CE = V|h ) 

ISBI 



1 

mA 

Vcc Standby Current 

(CE = Vcc ±0.3 V, louT = 0 mA) 

ISB2 


1 

100 

ma 

Vcc Active Current 
(CE = V|L, Iqut “ 0 mA) 

150 ns 

•cci 


4 

40 

mA 

170 ns 

30 

Vcc Operation Current 

(f = 4MHz, louT = 0mA) 

ICC2 


10 

40 

mA 

Output Low Voltage (Iql “ 2.1 mA) 

VoL 



0.45 

V 

Output High Voltage (Iqh = -400 juA) 

Vqhi 

2.4 



V 

Output High Voltage (Iqh = -lOOjuA) 

VoH2 

o< 

o 

1 

o 



V 






FUJITSU MBM27C512-15 
MBM27C512-17 


Fig. 2 - AC TEST CONDITIONS (INCLUDING PROGRAMMING) 


Input Pulse Levels: 0.45V to 2.4V 

Input Rise and Fall Times: ^2Qns 


Timing Measurement Reference Levels: 
Output Load: 


0.8V and 2.0V for inputs 
0.8V and 2.0V for outputs 
1 TTL gate and Cl = lOOpF 



7fT 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

MBM27C512-15 

MBM27C512;17 

Unit 

Min 

Typ 

Max 

Min 

Typ 

Max 

Address Access Time*! 

Tacc 



150 



170 

ns 

CE to Output Delay 

UJ 

o 



150 



170 

ns 

OE to Output Delay* 

toE 



60 



70 

ns 

Address to Output Hold 

toH 

0 



0 



ns 

Output Enable High to Output Float*2 

top 

0 


60 

0 


60 



Notes: *1 OE may be delayed up to t^cc — ^oe a^ter the falling edge of CE without impact on tAcc- 

*2 toF is specified from OE or CE, whichever occurs first. 

Output Float is defined as the point where data is no longer driven. 


OPERATION TIMING DIAGRAM 


ADDRESS ^ 

^ ADDRESS ^ 

t VALID ^ 

— 




1 


cl 

Vit- 

"\ 

L_, 

i 

1 _• <CE ^ 


JDF 




OE ''IH- 

_ V|L- 


N_ 

^ ' 

V high-z 

toE 


tpH 

^ACC ^ 




p- 

VoH- HIGH-Z 

/77h 

r 

VALID OUTPUT 

s. _^_ 


vql- 





1 ^ 
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MBM27C512-15 FUJITSU 
MBM27C512-17 


PROGRAMMING/ERASING INFORMATION 

% 

■ PROGRAMMING pulse is applied to CE and after that one 

I Upon delivery from Fujitsu, or after additional pulse which is 3 times aswide 

:'} each erasure (see Erasure section), the previous pulse is applied to CE to 
MBM27C512 has ail 524,288 bits in accomplish the programming. 

•v the "1", or high state. "O's" are loaded Procedure of Quick Pro^''^ (Refer to the 
into the MBM 27C512 through the attached flowchart.) 
procedure of programming. ,, 

The MBM27C512 is programmed with address pins. _ 

a fast programming algorithm designed 2) Set Vcc = 6V, Vpp = 12.5V and CE 
by Fujitsu called Quick Pro"'’’'''. The =V|h. 

programming mode is entered when 3) Clear the programming pulse coun- 

1 +12.5V and +6V are appljed to Vpp and ter (X ^ 0). 

Vcc respectively, and CE Is V|h. A 4) Input data to respective pins. 

O.ljuF capacitor between Vpp and GND 5) Apply ONE programming pulse 

is needed to prevent excessive voltage (tpw = 1ms Typ.) to CE. 

transients which could damage the 6) Increment the counter (X<-X+1). 

device. The address to be programmed 7) Compare the number (=X) of 

is applied to the proper address pins. applied programming pulse with 25 

I The 8 bit data pattern to be written is and then verify the programmed 

placed on the respective data output data. If programmed data is veri- 

pins. The voltage levels should be stand- fied, go to the next step regardless 

ard TTL levels. When both the address of X value. If X = 25 and pro- 

and data are stable, a 1 ms programming grammed data Is not verified, the 

ERASURE 

In order to clear all locations of their The MBM 27C512 should be about 
programmed contents, it Is necessary to one inch from the source and all filters 
expose the MBM 27C512 to an ultra- should be removed from the UV light 
violet light source. A dosage of 15 W- source prior to erasure, 
seconds/cm^ is required to completely ^ .3 important to note that the 

erase an MBM27C512. This dosage mBM 27C512 and similar devices, will 
can be obtained by exposure to an g,ase with light sources having wave- 
ultraviolet lamp (wavelength of 2537 |a^g3(,3 3^orter than 4000A. Although 

Angstroms (A)) with intensity of g^asure time will be much longer than 
12000//W/cm^ for 15 to 21 minutes. 

ELECTRONIC SIGNATURE 

The MBM27C512 has electronic sig- responding programming algorithm. outputs by toggling address line A© 

nature mode which is intended for use The electronic signature is activated (pin 10) from V|l to V|h. The address 

by programming equipment for the when+12V is applied to address line A9 lines from Ai to A-i3 must be hold at 

purpose of automatically matching the (pin 24) of the MBM 27C512. Two V|l to keep the electronic signature 

device to be programmed with its cor- identifier bytes are readed out from the mode. See the table below. 



Quick Pro'TM js a trademark of FUJITSU LIMITED 


device fails. If X < 25 and pro¬ 
grammed data is not verified, go f 
back to the step 5). 

8) Apply one additional wide pro¬ 
gramming pulse to CE (3X ms). 

9) Compare the address with an end ; 
address (=N). If the programmed 
address is the end address, proceed 

to the next step. If not, increment 
the address (G G+1) and then go 
to the step 3) for the next address. 

10) Set Vcc = Vpp =5V. 

11) Verify the all programmed data. If 

the verification succeeds, the pro- | 
gramming completes. If any pro- ii1 
grammed data is not the same as 
original data, the device fails. 

A continuous TTL low level should 
not apply to ^ input pin during the 
program mode (Vpp = 12.5V and Vcc = 

6V) because it is required that one pro¬ 
gramming pulse width does not exceed 
78.75 ms at each address. 


with UV source at 2537A, nevertheless 
the exposure to fluorescent light and 
sunlight will eventually erase the 
MBM27C512, and exposure to them 
should be prevented to realize maxi¬ 
mum system reliability. If used in such 
an environment, the package windows 
should be covered by an opaque label or 
substance. 
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FUJITSU MBM27C512^15 
MBM27C512.17 


PROGRAMMING/ERASING INFORMATION (Cont’d) 


PROGRAMMING WAVEFORM 



9-52 



MBM27C512-15 
MBM27C512-17 


FUJITSU 


DC CHARACTERISTICS 

(Ta = 25±5°C, = 6V±0.25V, = 12.5V±0.3V) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Input Leakage Current 
(V,N = 5.25 V/0.45 V) 

I'ul 



10 

ma 

Vpp Supply Current During 

Programming Pulse 
(CE = V|l) 

Ipp 



50 

mA 

Vcc Supply Current 

•cc 



30 

mA 

Input Low Level 

V,L 

-0.1 


0.8 

V 

Input High Level 

V,H 

2.0 


Vcc+ 0.3 

V 

Output Low Voltage During Verify 
(Iol = 2.1 mA) 

VoL 



0.45 

V 

Output High Voltage During Verify 
{Ioh=-400mA) 

Vqh 

2.4 



V 


Vcc rnust be applied either coincidently or before Vpp and removed either coincidently or after Vpp. 

Vpp must not be greater than 14 volts including overshoot. Permanent device damage may occur if the device is 
taken out or put into socket remaining Vpp = 12.5 volts. Also, during CE = V|l , Vpp must not be switched 
from 5 to 12.5 volts or vice-versa. 



Note: 

*2 





FUJITSU MBM27C512W15 
MBM27C512.17 


PROGRAMMING/ERASING INFORMATION (Cont’d) 

I AC CHARACTERISTICS 

:3 (Ta =25±5‘*C, Vcc* 6V±0.25V, Vpp-12.5V±0.3V) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Address Setup Time 

^AS 

2 



MS 

Chip Enable Setup Time 

tcES 

2 



jUS 

Output Enable Setup Time 

tOES 

2 



MS 

Data Setup Time 

tps 

2 



MS 

VcG Setup Time 

tvs 

2 



MS 

Address Hold Time 

tAH 

2 



MS 

Data Hold Time 

tpH 

2 



MS 

Output Enable Hold Time 

tOEH 

2 



MS 

Vpp Recovery Time 

tvR 

2 



MS 

Chip Enable to Data Valid 

^Dv 



1 

MS 

Output Disable to Output Float Delay 


0 


130 

ns 

Vpp Program Pulse Rise Time 

tpRT 

50 



ns 

Programming Pulse Width 

tpw 

0.95 

1 

1.05 

ms 

Additional Programming Pulse Width 

^APW 

2.85 


78.75 

ms 
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FUJITSU 


MBM27C512-15 

MBM27C512-17 


PACKAGE DIMENSIONS 

Standard 28-pin Ceramic DIP (Suffix: -Z) 


28-LEAD CERAMIC (CERDIP WITH TRANSPARENT LID) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-28C-C01) 



©FUJITSU LIMITED 1987 D28007S-3C 


Dimensions in 
inches and (millimeters) 




MBM27C512-15 FUJITSU 
MBM27C512-17 


PACKAGE DIMENSIONS 

Standard 32-pad Ceramic LCC (Suffix: -TV) 


32-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-32C-F01) 


*PIN NO. 1 



T 7 h □ h 

.100(2 .54)REF < I LJ >-1 


R.008(0.20)TYP 


(32PLCS) 

■025±.005 
(0.64±0.13)TYP) 

r 

C.040(1.02)TYP 
(3PLCS) 
045(1.14)TYP 
^ .070(1 .TSITYP 
130(3.30)MAX 


.360(9.14)TYP 


Turn. 


C.015(0.38) TYP 


>□ 

a 


^*PIN NO. 1 


13 

□ 

O 


INDEX 




□ 

O 


Q III n □ n n n 


.050±.006 

(1.27±0.15) 


TYP 

.300(7.62) 


.400(10.16) 
TYP 


.050±.006 
.(1.27±0.15) 
q TYP 


.460(11.68) 

TYPI 


_.045(1.14)TYP 


.075(1.91 )TYP 


*Shape of PIN N0.1 INDEX: Subject to change without notice. 
© FUJITSU LIMITED 1987 C32017S-2C 


Dimension in inches 
and (millimeters) 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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FUJITSU 


CMOS UV ERASABLE 
524288-BIT READ 
ONLY MEMORY 


MBM 27C512-20 
MBM 27C512.25 
MBM 27C512.30 


September 1986 
Edition 2.0 


CMOS 524288 BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM 27C512 is a high speed 524,288 bit static CMOS erasable 
and electrically reprogrammable read only memory (EPROM). It is especially 
well suited for application where rapid turn-around and/or bit pattern experi¬ 
mentation, and low-power consumption are important. 

A 28-pin dual-in line package with a transparent lid and 32-Pad Lead less Chip 
Carrier (LCC) are used to package the MBM 27C512. The transparent lid allows 
the user to expose the device to ultraviolet light in order to erase the memory 
bit pattern previously programmed. At the completion of erasure, a new pat¬ 
tern can then be written into the memory. 

The MBM27C512 is fabricated using CMOS double polysilicon gate tech¬ 
nology with single transistor stacked gate cells. It is organized as 65,536 
words by 8 bits for use in microprocessor applications. Single + 5V operation 


Fast access time: 

200ns max. (MBM 27C512-20) 
250ns max. (MBM 27C512-25) 
300ns max. (MBM 27C5T2.30) 

Three-state output with OR-tie 
capability 

Output Enable (OE) pin for sim¬ 
plified memory expansion 

Single +5V supply, ±10% tolerance 

Standard 28-pin Ceramic 
DIP : (Suffix: -Z) 

Standard 32-pad Ceramic 
LCC : (Suffix: -TV) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Temperature under Bias 

Tbias 

-25 to +85 

"C 

Storage Temperature 

Tstg 

-65 to +125 

°C 

All Inputs/Outputs Voltage 
with Respect to GND 

V|N/VoUT 

-0.6 to Vcc+0.6 

V 

Voltage on Ag with Respect 
to GND 

Va9 

-0.6 to 13.5 

V 

Vpp Voltage with Respect to GND 

D. 

Q. 

> 

-0.6 to+14 

V 

Supply Voltage with Respect 
to GND 

Vcc 

-0.6 to +7 

V 


greatly facilitates its use in systems. 

• CMOS power consumption • 

Standby: 550juW/max. 

Active 40mW/MHz 

• 65,536 words x 8 bits organiza¬ 
tion, fully decoded • 

• Single location programming 

• Programmable utilizing the Quick * 

Pro^*^ Algorithm 

• No clocks required (fully static * 

operation) • 

• TTL compatible Inputs/outputs 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



CERAMIC PACKAGE 
DIP-28C-C01 



CERAMIC PACKAGE 
LCC-32C-F01 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 


Quick Pro"'"'^ is a trademark of FUJITSU LIMITED 
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MBM 27C512.20 

MBM 27C512-25 FUJITSU 

MBM 27C512-30 


FUNCTIONS AND PIN CONNECTIONS 


Function 
\(Pin No.) 

Mode 

Address Input 
(1^0,21,23-27) 

Data I/O 
(11~13,15~19) 

CE 

(20) 

OE/Vpp 

(22) 

Vcc 

(28) 

GND 

(14) 

Read 

A|N 

DqUT 

V,L 

V,L 

5V 

GND 

Output Disable 

A|N 

High-Z 

V,L 

V,H 

5V 

GND 

Standby 

Don't Care 

High-Z 

V,H 

Don't Care 

5V 

GND 

Program 

A|n 

D|N 

V,L 

12.5V 

6V 

GND 

Program Verify 

A|N 

Dqut 

V,L 

V,L 

6V 

GND 

Program Inhibit 

Don't Care 

High-Z 

V,H 

12.5V 

6V 

GND 


RECOMMENDED OPERATING CONDITIONS (Referenced to GND) 


Parameter 

Symbol 

Value 

_ ^ _ 

Unit 

Min 

Typ 

Max 

Vcc Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Input High Voltage 

V,H 

2.0 


Vcc +0.3 

V 

Input Low Voltage 

V,L 

-0.1 


0.8 

V 

Operating Temperature 

Ta 

0 


70 

°C 


DC CHARACTERISTICS (Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Input Load Current (Vin = 5.5 V) 

IIliI 



10 

ma 

Output Leakage Current (Vqut = 5.5 V) 

IIlqI 



10 

ma 

Vcc Standby Current = V|h) 

IsBI 



1 

mA 

Vcc Standby Current 

(tTE = Vcc +0.3 V, Iqut “ 0 mA) 

•SB2 


1 

100 

ma 

Vcc Active Current 

(CE = V|l, louT = 0mA) 

•cci 


4 

30 

mA 

Vcc Operation Current 
(f = 4 MHz, Iqut = 0 mA) 

lcC2 


10 

30 

mA 

Output Low Voltage (Iql “2.1 mA) 

Vql 



0.45 

V 

Output High Voltage (Iqh = 400 nA) 

Vqhi 

2.4 



V 

Output High Voltage (Iqh -IOOmA) 

VoH2 

Vcc -0.7 



V 






MBM 27C512-20 
FUJITSU mBM 27C512-25 
MBM27C512.30 


Fig. 2 - AC TEST 

CONDITIONS (INCLUDING PROGRAMMING) 

Input Pulse Levels: 

0.45V to 2.4V 1— 

Input Rise and Fall Times: 

^20ns ° "- 1 ° 

Timing Measurement Reference Levels: 

0.8V and 2.0V for inputs 


0.8V and 2.0V for outputs 

Output Load: 

1 TTL gate and C|_ = lOOpF W 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


MBM27C512-20 MBM 27C512-25 MBM 27C512-30 
Min Typ Max Min Typ Max Min Typ Max 




OE to Output Delay 


Address to Output Hold 


Output Enable High to Output Float | tpp | ^ [ _ | 60 | 0 | _ | 60 | 0 

otes: *1 OE may be delayed up to t^cc — ^oe a^ter the falling edge of CE without impact on t/y 

*2 toF is specified from OE or CE, whichever occurs first. 

Output Float is defined as the point where data is no longer driven. 



VoH 

OUTPUT w 


OPERATION TIMING DIAGRAM 




W 

VALID OUTPUT 




















PROGRAMMING/ERASING INFORMATION 


MBM 27C512.20 

MBM 27C512-25 FUJITSU 

MBM 27C512.30 


PROGRAMMING 

r Upon delivery from Fujitsu, or after 
each erasure (see Erasure section), the 
MBM27C512 has all 524,288 bits in 
the "1", or high state. "O's" are loaded 
into the MBM 27C512 through the 
: procedure of programming. 

The MBM 27C512 is programmed with 
a fast programming algorithm designed 
by Fujitsu called Quick Pro'^''^. The 
programming mode is entered when 
+12.5V and +6V are appM to Vpp and 
Vcc respectively, and CE is V|h. A 
0.1/iF capacitor between Vpp and GND 
is needed to prevent excessive voltage 
transients which could damage the 
device. The address to be programmed 
is applied to the proper address pins. 
The 8 bit data pattern to be written is 
placed on the respective data output 
pins. The voltage levels should be stand¬ 
ard TTL levels. When both the address 
and data are stable, a 1 ms programming 

,2 ERASURE 


pulse is applied to CE and after that one 
additional pulse which is 3 times as wide 
as previous pulse is applied to CE to 
accomplish the programming. 

Procedure of Quick Pro^''^ (Refer to the 
attached flowchart.) 

1) Set the start address (=G) at the 

address pins. _ 

2) Set Vcc = 6V, Vpp = 12.5V and CE 

= V,H- 

3) Clear the programming pulse coun¬ 
ter (X^O). 

4) Input data to respective pins. 

5) Apply ONE programming pulse 
(tpw = 1 ms Typ.) to CE. 

6) Increment the counter (X X+1). 

7) Compare the number (=X) of 
applied programming pulse with 25 
and then verify the programmed 
data. If programmed data is veri¬ 
fied, go to the next step regardless 
of X value. If X = 25 and pro¬ 
grammed data is not verified, the 


device fails. If X < 25 and pro- f 
grammed data is not verified, go B 
back to the step 5). 

8) Apply one additional wide pro- S, 
gramming pulse to CE (3X ms). 

9) Compare the address with an end J 
address (=N). If the programmed g, 
address is the end address, proceed 1; 
to the next step. If not, increment g 
the address (G G+1) and then go 

to the step 3) for the next address. 

10) Set Vcc = Vpp =5V. 

11) Verify the all programmed data. If 

the verification succeeds, the pro¬ 
gramming completes. If any pro¬ 
grammed data Is not the same as § 
original data, the device fails. I 

A continuous TTL low level should 
not apply to CE Input pin during the 
program mode (Vpp = 12.5V and Vcc 
6V) because it is required that one pro¬ 
gramming pulse width does not exceed 
78.75 ms at each address. 




In order to clear all locations of their 
programmed contents. It Is necessary to 
expose the MBM 27C512 to an ultra¬ 
violet light source. A dosage of 15 W- 
seconds/cm^ is required to completely 
erase an MBM27C512. This dosage 
can be obtained by exposure to an 
ultraviolet lamp (wavelength of 2537 
Angstroms (A)) with Intensity of 
12000juW/cm^ for 15 to 21 minutes. 

ELECTRONIC SIGNATURE 

The MBM27C512 has electronic sig¬ 
nature mode which is intended for use 
by programming equipment for the 
purpose of automatically matching the 
device to be programmed with its cor- 


The MBM27C512 should be about 
one inch from the source and all filters 
should be removed from the UV light 
source prior to erasure. 

It Is important to note that the 
MBM27C512 and similar devices, will 
erase with light sources having wave¬ 
lengths shorter than 4000A. Although 
erasure time will be much longer than 


responding programming algorithm. 

The electronic signature Is activated 
when +12V is applied to address line Ag 
(pin 24) of the MBM27C512. Two 
identifier bytes are readed out from the 


with UV source at 2537A, nevertheless 
the exposure to fluorescent light and 
sunlight will eventually erase the 
MBM27C512, and exposure to them 
should be prevented to realize maxi¬ 
mum system reliability. If used in such 
an environment, the package windows 
should be covered by an opaque label or 
substance. 


outputs by toggling address line Ag 
(pin 10) from V|l to V|h. The address 
lines from Ai to A <|3 must be hold at 
V|L to keep the electronic signature 
mode. See the table below. 


Ao 

Oi 

O 2 

O3 

04 

05 

Oe 

O7 

Os 

Definition 

V,L 

0 

0 

1 

0 

0 

0 

0 

0 

Manufacture 

V,H 

1 

1 

0 

0 

0 

1 

1 

1 

Device 


Note: A 9 = 12V ± 0.5V _ _ 

A-j thru Ag = Afo thru A-ig == CE = QE — V|l. 

Ai4 = Ai 5 = Either V|l or V|h 

Quick ProTM is a trademark of FUJITSU LIMITED 
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MBM 27G512-20 
FUJITSU MBM 27C512-25 
IH MBM 27C512.30 


PROGRAMMING/ERASING INFORMATION (Cont’d) 


PROGRAIVIMING WAVEFORM 






MBM 27C512.20 llliil 
MBM 27C512.25 FUJITSU 
MBM 27C512.30 lll||||||||||||||||||||illllllllllllll{|| 






DC CHARACTERISTICS 

(Ta = 25±5°C, Vcc = 5V±5%, VpV = 12.5V±0.3V) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Input Leakage Current 
(V|N =5.25 V/0.45 V) 

I'ul 



10 

ma 

Vpp Supply Current During 

Programming Pulse 

(CE = Vn.) 

Ipp 



50 

mA 

Vcc Supply Current 

•cc 



30 

mA 

Input Low Level 

V,L 

-0.1 


0.8 

V 

Input High Level 

V,H 

2.0 


Vcc + 0.3 

V 

Output Low Voltage During Verify 
{Iol = 2.1 mA) 

Vql 



0.45 

V 

Output High Voltage During Verify 
(loH=-400pA) 

Vqh 

2.4 



V 


Note: *1 Vcc be applied either coincidently or before Vpp and removed either coincidently or after Vpp. 

*2 Vpp must not be greater than 14 volts including overshoot. Permanent device damage may occur if the device is 
taken out or put into socket remaining Vpp = 12.5 volts. Also, during CE = V|l, Vpp must not be switched 
from 5 to 12.5 volts or vice-versa. 







MBM 27C512-20 
FUJITSU MBM 27C512.25 
H MBM;27C512.30 

PROGRAMMING/ERASING INFORMATION (Cont’d) 

m 


AC CHARACTERISTICS 

(Ta = 25±5°C, Vcc = 6V±25V, Vpp = 12.5V±0.3V) 


Parameter 

Symbol 

Value 


Min 

Typ 


Address Setup Time 

^AS 

2 




Chip Enable Setup Tirne 

tCES 

2 



jUS 

Output Enable Setup Time 

toES 

2 



MS 

Data Setup Time 

tps 

2 



MS 

Vgg Setup Time 


2 



JUS 

Address Hold Time 

tAH 

2 



MS 

Data Hold Time 

toH 

2 



MS 

Output Enable Hold Time 

toEH 

2 



MS 

Vpp Recovery Time 

tVR 

2 



MS 

Chip Enabla to Data Valid 

tov 



1 

MS 

Output Disable to Output Float Delay 

toF 

0 


130 

ns 

Vpp Program Pulse Rise Time 

tpRT 

50 



ns 

Programming Pulse Width 

tpw 

0.95 

1 

1.05 

ms 

Additional Programming Pulse Width 

^APW 

2.85 

3 

78.75 

ms 












MBM27C512.20 

MBM 27C512-25 FUJITSU 

MBM 27C512.30 


PROGRAMMING FLOW CHART 


Vcc = 6V±0.25V 
OE/Vpp = 12.5V±0.3V 
G ; START ADDRESS 
N : STOP ADDRESS 
X : COUNTER VALUE 
MAXIMUM 105ms/BYTE 
MINIMUM 3.8ms/BYTE 



ng^-^verify^ 
“ ^>JDNE BYTE. 


VERIFY^‘'^^NG/ 

BYTE 


APPLY ADDITIONAL PROGMMING 
PULSE (3Xms) 


:^DRESS=I^ 
Vcc = 5.0V 


^OMPARE^V ^ NG ^ 
^ALL BYTE^.x'^""^ 


OK 






MBM 27C512-20 
PUJITSy mBM 27C512-25 
lllllllll^ ^MBM.27C512-30 


PACKAGE DIMENSIONS 

Standard 28-pin Ceramic DIP (Suffix: -Z) 


28-LEAD CERAMIC (CERDIP WITH TRANSPARENT LID) DUAL IN LINE PACKAGE 
(CASE No.: DIP-28C-C01) 



Dimensions in 
inches (millimeters) 


©1986 FUJITSU LIMITEQ D28Q07S-2C 



MBM 27C512.20 

MBM 27C512-25 FUJITSU 

MBM 27C512.30 


PACKAGE DIMENSIONS 

Standard 32-pad Ceramic LCC (Suffix: -TV) 


32-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-32C-F01) 



Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con¬ 
sequently, complete information sufficient for construction pur¬ 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in¬ 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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CMOS 1,048,576 BIT 


FUJITSU 


UV ERASABLE READ 
ONLY MEMORY 




(EPROM) 


MBM27C1000-15 

MBM27C1000-20 

MBM27C1000-25 


April 1988 
Edition 2.0 


CMOS 1,048,576 BIT UV ERASABLE READ ONLY 
MEMORY (EPROM) 


The Fujitsu MBM27C1000 EPROM Is a high speed read-only static memory that Is 
UV-erasable and reprogrammable. The device contains 1,048,576 programma¬ 
ble or reprogrammable bits organized In a 131,072-byto/8-blt format. The 
MBM27C1000 is housed in a 32-pin DIP and 36-pad LCC with a transparent lid; 
when the lid is properly exposed to an ultraviolet light source, a previously 
programmed bit pattern is erased in approximately 15-to-21 minutes. A new bit 
pattern can then be written into memory. 

The MBM27C1000 EPROM is fabricated using CMOS double poly-silicon gate 
technology with stacked single-transistor gate cells. The MBM27C1000 is an 
excellent choice for system development work and In other applications where 
program changes are frequently necessary. Once programmed, the device 
requires only a single +5V power supply; the current requirements are 
exceptionally low in both the active and standby modes of operation. 

• 131,072-byte/8-bit organization with on-chip decoding 

• Single-byte or four-byte programming capability with Quick Pro^** algorithm 

• Static operation (no clocks required) 

• Interchangeable with 1M mask ROM 

• Fast access time: 

MBM27C1000-15 = 150 ns (max) 

MBM27C1000-20 = 200 ns (max) 

MBM27C1000-25 = 250 nx (max) 

• Easy and simple memory expansion via @pin 

• Three-state output for wIred-OR capability 

• TTL-compatIble inputs/outputs 

• Single =5V (±10%) power supply with low current drain: 

Active operation = 30 mA (max) for 200ns/250ns 
40mA (max) for ISOns 
Standby operation = 0.1 mA (max) 

• Programming voltage:+12.5V 

• 32-pln CERDIP 


ABSOLUTE MAXIMUM RATING 


DTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage with respect to 
ground 

< 

o 

o 

-0.6 to + 7.0 

B 


Vpp 

-0.6 to + 14.0 

V 

input/Output Voltage (except for 

Ag with respect to ground) 

V,N, 

-0.6 to Vcc + 0.3 

B 

Programming Voltage with respect 
to ground 

CM 

z 

> 

-0.6 to + 13.5 

B 

Temperature under Bias 

^ BIAS 

-25 to + 85 

wa 

Storage Temperature Range 

^STG 

-65 to + 125 

oQ 


NOTE: Permanent device damage may occur If the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed in the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 



CERAMIC PACKAGE 
DIP-32C--C01 

LCC-36C-F01 See Page 11 


PIN ASSIGNMENT 


VppC 1 
OEC 2 
A15C 3 
A12C 4 
A7C 5 
ASC 6 
A5C 7 
A4C 8 
A3C 9 
A2C 10 

A1 C 11 
AOC 12 
DOC 13 
D1 C 14 
D2C 16 
GNDC 16 


TOP 

VIEW 


o 


Vcc 

Pgm 


NC 

A14 

A13 

A8 

A9 

A11 

A16 

^0 

CE 

D7 

D6 

D5 

D4 

D3 


This device contains circuitry to protect the 
Inputs against damage due to high static 
voltages or electric fields. However, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high impedance 
circuit. 


Quick Pro TM is a trademark of FUJITSU LIMITED 

Copyright ® 1988 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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MBM27C1000-15 
FUJITSU MBM27C1000-20 
MBM27C1000-25 



Fig. 1 - BLOCK DIAGRAM 



CAPACITANCE (7^= 2s °c, f = imhz) 


Parameter 

Symbol 

Values 

Unit 

Min 

Typ 

Max 

Input Capacitance (V IN =0V) 

C|N 



12 

pF 

Output Capacitance (Vqut = OV) 

C OUT 



12 

pF 
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MBM27C1000-15 
MBM27C1000-20 
MBM27C1000-25 


FUJITSU 


PIN DESCRIPTION 


Symbol 

Pin No. * 

Function 

Vpp 

1 

+12.5V programming voltage. 


2 

Output enable. When 61 and CE are active low and the PGM 
strobe Is active High; all output lines (D^- D^ )are enabled. 

^)-^6 

3-12, 

23-29 

Address lines. 

n 

13-15, 

17-21 

Three-state output data lines. 

GND 

16 

Circuit ground. 


22 

When active Low, the device Is enabled for data read. 

NC 

30 

No connection. 


31 

When active Low, programming data from the input buffer is 
written into a specified address of memory. 

o< 

o 

32 

+5V power supply 


* This numbers are applied to DIP package . 



FUNCTIONS AND PIN CONNECTIONS 


OPERATING MODE 

Aq" Ag 

Bl 

Aio" Ai6 

Data 

CE 

m 

PGM 

o 

o 

> 

Vpp 

GND 

Standby 

X 

X 

X 

Hl-Z 


X 

X 

5V 

6V 

OV 

Read 

A IN 

A IN 

A IN 

Dqut 

V|L 

V|L 

V|H 

5V 

5V 

OV 

Output Disable 

mQii 

A IN 

A IN 

Hl-Z 

DH 

BRI 

X 

5V 

5V 

OV 

X 

V|L 

Electronic Signature 

Note 1 

12V 

X 

CODE 

V|L 

V|L 


5V 

5V 

OV 

Single Byte Program 


A IN 

A IN 

Din 


V|H 

V|L 

6V 

12.5V 

OV 

Single Byte Verify 



A IN 

Dqut 


V|L 


6V 

12.5V 

OV 

Single Byte Program 
Inhibit 

Ain 

A IN 

BflIIII 

Hl-Z 

Ql 

V|H 

IQI 

6V 

12.5V 

OV 

Four Byte Data Input 

Note 2 

Ain 

iiiQmiii 

Din 

Ql 


muf 

6V 

12.5V 

OV 

Four Byte Program 

X 

A|n 

A IN 

Hl-Z 

V|H 

V|L 

V|L 

6V 

12.5V 

OV 

Four Byte Verify 

Note 2 

A|N 

Ain 

Dqut 


Q| 

V|H 

6V 

12.5V 

OV 

Four Byte Program 
Inhibit 


A IN 

A|N' 

Hl-Z 

V|H 



6V 

12.5V 

OV 


Legend: 

X = Don’t care 
Notes: 

1. A 0 is toggling address. A ^ is V|l . 

2. A 0 and Ai can be either V|l or V|h 
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MBM27C1001-15 
FUJITSU MBM27C1001-20 
IIIH^ MBM27C100t-25 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 



Parameter 


Supply Voltage 


Supply Voltage 


Input High Level 


Input Low Level 


Supply Voltage 


Operating Temperature 



DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

Input Leakage Current 

ly 

Output Leakage Current 

•lo 

Vqq Standby Current 

*SBi 

VcQ Standby Current 

•sBg 

Vqq Active Current 

i CC 1 

Vcc Operation Current 

150ns 

200ns/250ns 

icC2 

Vpp Supply Current 

Ipp 

Output Low Level 

VoL 

Output High Level 


Output High Level 

H)H2 



CE-V|l, Iqut 


CE=V,l: /=mln, I oyy 


Vpp = Vcc t0.6V 


loL=2.1mA 


Fig. 2 - AC TEST CONDITIONS (INCLUDING PROGRAMMING) 


Input pulse levels: 

Input Rise/Fall Times: 

Input Reference Levels: 

Output Reference Levels: 
Output Load: 


0.45V to 2;4V {0.3V to 2.8V programming) 
^20ns 

0.8V to 2.0V 

(0.6V to 2.4V programming) 

0.8V to 2.0V 

1 TTL gate and Cl=100pF 
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MBM27C1000-15 
MBM27C1000-20 FUJITSU 
IVIBM27C1000-25 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

MBM27C1000-15 

Values 

MB M27C1000-20 
Values 

MB M27C1000-25 
Values 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Address Access Time 

^ ACC 


150 


200 


250 

ns 

CE to Output Delay Time 

‘oE 


150 


200 


250 

ns 

OE to Output Delay Time 

^OE 


70 


70 


100 

ns 

PGM to Output Dela^ Time 

^ PGM 


70 


70 


100 

ns 

CE or OE to Output Float Delay (Note) 

*DF 


60 


60 


60 

ns 

Address to Output Hold Time 

‘oh 

0 


0 


0 


ns 


NOTE: Output Float is defined as the point where data is no longer driven. 






















































fujitsk; 


MBM27C1000-15 
MBM27C1000-20 
MBM27C1000-25 


PROGRAMMING / ERASING INFORMATION 


PROGRAMMING 

Single-Byte Programming. When +12.5V(±0.3) volts is 
applied to Vpp , +6(±0.25) volts is applied to Vcc. “^and 
FgM = V|H , and *01= V|h , the programming mode Is 
initiated. Next, the proper address is input and the data 
pattern is applied to the input buffer (Figure 1). When both 
address and data are stable, a 0.5-millisecond negative pulse 
is applied to the PGM pin. Upon verification of written data an 
over pulse (three times the initial pulse width times the number 
of pulses used to accomplish a write) should be applied to 
complete the programming of one byte. Refer to the 
PROGRAMMING FLOWCHART that follows for step-by-step 
programming procedures. 

Four-Byte Programming. When compared to single-byte 
programming, the four-byte programming method reduces the 
programming time by about 75% one quarter. Voltages applied 
to VPP and VCC are the same as those for single-byte 
programming; however, some logic levels differ—refer to 
“Four Byte Programming" in the Truth Table. In conjunction 
with the 7J1 pin, address pins AO and A1 are used to latch four 
bytes of data. When both address and data are stable, a 0.5 
millisecond negative pulse is applied to the PGM pin. Upon 
verification of written data an over pulse (three times the initial 
pulse width times the number of pulses used to accomplish a 
write,) should be applied to complete the programming of four 
bytes. Refer to the PROGRAMMING FLOWCHART for 
step-by-step programming procedures. 

Caution 

The width of pne programming pulse must not exceed 
40-millisecond; thus, a continuous TTL low-level voltage should 
not be applied to the PGM pin. Also, a 0.1-microfarad 
capacitor must be connected between Vpp and ground to 


prevent excessive voltage transients. Neglecting either of 
these precautions may cause device failure. 

Electronic Signature/Programming Aigbrithm. When the 
MBM27C1000 is shipped from the factory, all memory cells 
(1,048,576 bits) are set to the High kate (logic 1). During the 
programming procedure, affected bit cells are set to the Low 
(logic 0) state. 

The MBM27C1000 is programmed with a fast programming 
algorithm designed by Fujitsu called Quick Pro'*'. Manufacturer 
and device codes are electronically stored in each device; 
these codes can be read at the output port (D0-b7) for the 
purpose of matching the device with the Quick Pro™ algorithm. 
The Electronic Signature Code List is shown preceding the 
ELECTRICAL CHARACTERISTICS. 

ERASING 

in order to clear ail memory ceils of programmed contents, the 
MBM27C1000 must be exposed to an ultraviolet light source. 
To completely erase the memory (restore all cells to a logic 1 
state), a dosage of 15Wsec/cm2 is required. The required 
exposure can be obtained by using a UV-iamp with a 
wavelength of 2537 Angstroms and with an intensity of 
12mW/cm2. Remove all filters from the lamp and clean the 
transparent lid of the MBM27C1000 with a non-abrasive 
cleaner. Hold the MBM27C1000 approximately one inch from 
the light source for 15-to-21 minutes. (Note. The 
MBM27C1000 and other Similar devices can be erased by light 
sources with longer wavelengths: however, the erasing time is 
much greater. Nonetheless, exposure to fluorescents or 
sunlight will severely degrade and eventually erase the 
memory. When used in a lighted environment. It is 
recommended that the transparent window be covered with ah 
opaque label.) 


ELECTRONIC SIGNATURE CODE LIST 


Definition 

Bjjm 

A1 TO A6 

A9 

A7,A8, A10 to A16 


m 

Ba 


IQ 

IQ 

IQ 

m 

CB 

Manufacture 

DB 

VIL 

12(t.0.5)V 

Don’t Care 

D 

D 

1 

a 

D 

D 

D 

D 

BSl 

Device 

WISM 

VIL 

12(t0.5)V 

Don’t Care 

n 

O 

1 

o 

D 

_L 

_L 

_L 

03 
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PROGRAMMING / ERASING INFORMATION (Conf d) 


DC CHARACTERISTICS 

(Ta= 25 “C ± 5“C, = 6V ± 0.25V. Vpp2 = 12.5V ± 0.3V) 


Parameter 

Symbol 

Conditions 

Values 

Unit 

Min 

Typ 

Max 

input Leakage Current 

* LI 

VIN = 6.25V/0V 



10 

|iA 

Input High Level 

V,H 


2.4 


Vcc+0.3 

V 

Input Low Level 

''iL 


-0.1 


0.6 

V 

V cc Supply Current 

1 cc 




30 

mA 

V pp Supply Current 

i pp 2 

ci=PGM=V ,L; oi=V ,H 



30 

mA 

V pp Supply Current 

1 pp3 

ci=v,H; oe=pgm=v,l 



100 

mA 

V pp Supply Current 

1 PP4 

PGM=yiH 



5 

mA 

Output Low Level 

< 

O 

r 

IOL=2.1mA 



0.45 

V 

Output High Level 

Vqh 

IOH=-400 >A 

2.4 



V 


NOTE *1 Wqq must be applied either coincidentally or before Vpp and removed either coincidentaliy or after Vpp 

*2 Vpp must not be greater than 13.5 volts Including overshoot. Permanent device damage may occur If the 
device is taken out or put Into socket remaihing Vpp =12.5 volts. Also, during GE = V,l , OE = V,h , Vpp must 
not be switched from Vqq to Vpp volts or vice versa. 


AC CHARACTERISTICS 
(Single Byte Programming) 


Parameter 

Symbol 

Values 

Unit 

Min 

Typ 

Max 

Vpp Setup Time 

t VPS 

2 



M-S 

Address Setup Time 

^ AS 

2 



)XS 

Data Setup Time 

^ DS 

2 



)XS 

CE Setup Time 

^ CES 

2 



ViS 

OE Setup time 

^ OES 

2 



)IS 

Address Hold Time 

Iah 

2 



u-s 

Data Hold Time 

^ DH 

2 



I^S 

OE to Output Valid 

^OEV 



500 

ns 

OE to Output Float 

^ DFV 



150 

ns 

Programming Pulse Width 

^ PW 

0.475 

0.50 

0.525 

ms 

Over Programming Pulse Number 

N 

1 


25 

times 

Over Programming Pulse Width (Note) 

^ OPW 

1.4 

1.5 

39.4 

ms 


NOTEi ^opw ~ 1.5 X Nms i 5% 
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IVIBM27C1000-15 
MBM27C1000-20 
MBM27C1000-25 


FUJITSU 


AC CHARACTERISTICS 
(Four Byte Programming) 


Parameter 

Symbol 

Values 

Unit 

Min 

Typ 

Max 

Vpp Setup Time 

^VPS 

2 



ixs 

Address Setup Time 

^ AS 

2 



)XS 

Data Setup Time 

^DS 

2 



)iS 

Address Hold Time 

‘ah 

2 



^S 

Data Hold Time 

*DH 

2 



llS 

oi High Hold Time 

'oEH 

2 



|XS 

Hold Time Before Programming 

^HBP 

2 




Hold Time After Program 

^HAP 

2 



fJLS 

Address Access Time at Verify 

t 

ACV 



500 


Programming Pulse Width 

^PW 

0.475 

0.50 

0.525 

ms 

CE to Output Float at Verify 

^DFV 



150 

ns 

Hold Time After Verify 

^HAV 

0 



)1S 

Over Programming Pulse Number 

N 

1 


25 

times 

Over Programming Pulse Width (Note) 

^OPW 

1.4 

1.5 

39.4 

ms 


NOTE: topyv = 1.5 X Nms ± 5% 
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FUJITSU MBM27C1000-20 
MBM27C1000-25^ 


PROGRAMMING / ERASING INFORMATION (Cont’d) 


PROGRAMMING FLOWCHART FOR QUICK PRO 


Notes: 

1. 1-byte or 4-bytes 

2. Conditions; 


Vcc =6V(+5%) i 0.25 
Vpp =12.5(+0.3)V 
tpw =0.5ms ii-5%) 
tQp^=1.5xNms (±5%) 


Vcc =6PV 
Vpp *12.5V 


Data Input 
(Note 1) 


Program One 
0.5ms Pulse 


No Verify 

-\ Byte 


Program One yes 

1.5 X Nms ^^ 

Pulse_ 


Increment I No 
Address ^ 


V^^*Voo=5V 


^ Verify No f 

All Bytes ^ Device Failed 


Quick Pro™ is a trademark of FUJiTSU LIMITED 
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MBM27C1000-15 

MBM27C1000-20 FUJITSU 

MBM27C1000-25 


PACKAGE DIMENSIONS 



36-LEAD CERAMIC LEADLESS CHIP CARRIER 
(Case No.: LCC-36C-F01) 


PIN NO. 1 


INDEX 


C.Q40(1.02)TY P ■ ^ .460(11.68)TYP 

.(3PLCS) V P 






R.008(6.20)TYP 
(36 PLCS) 


I ^.050(1.27) 
TYP 

.070(1.78) 

TYP 

.130(3.30) 

MAX 


* Shape of PIN NO. 1 INDEX: Subject to change without notice. 
©FUJITSU LIMITED 1987 C36001S-1C 


.050±.006 

(1.27±0.15) 

.400(10.16)TYP 


.045(1.14) 

TYP 


XC.015(0.38) 
TYP 
.075(1.91) 
TYP 


Dimension in 
inches (millimeters) 


9-81 















FUJITSU 


MBM27C1000-15 
IV1BM27C1000-20 
MBM27C1000-25 


PACKAGE DIMENSIONS 


32-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(Case No.: DIP-32C-C01) 


.350(8.89) 

OIA 


1.650t!:8?8 

(4i.9i!8:?8) 


.100(2.54)MAX 


.577!:8J? •6io!:81g 

(14.66l8;f|) (15.49^8:i|) 


.032^:815 

<0-8it8;§8) 


24)TYP 




;. loot .010 

(2.54±0.25) 



230(5.84)MAX 


.r34±.014 

(3.40±0.36) 


.052t.010 
' (1.32±0.25) 
1.500(38.10) REF 


.018!:88§ 

(o.46!8:i3) 


) F U JITSU LIMITE 01986 D32008S-1C 


Dimensions in 
inches (miiiimeters). 


The information contained in this document does not convey any license 
under the copyrights, patent rights^ software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of Illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily given. 


The information contained in this document has been carefully checked 
and Is believed to be reliable. However, Fujitsu assumes no responsibility 
for inaccuracies. Fujitsu reserves the right to change products or 
specifications without notice. 
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CMOS 1,048,576 BIT 


FUJITSU 


UV ERASABLE READ 



ONLY MEMORY (EPROM) 


CMOS 1,048,576 BIT UV ERASABLE READ ONLY 
MEMORY (EPROM) 


MBM27C1001-15 

MBM27C1001-20 

MBM27C1001-25 


April 1988 
Edition 2.0 


The Fujitsu MBM27C1001 EPROM is a high speed read-only static memory that 
Is UV-erasable and reprogrammable. The device contains 1,048,576 
programmable or reprogrammable bits organized In a 131,072-byte/8-blt format. 
The MBM27C1001 is housed In a 32-pln DIP and 36-pad LCC with a transparent 
lid; when the lid is properly exposed to an ultraviolet light source, a previously 
programmed bit pattern is erased in approximately 15-to-21 minutes. A new bit 
pattern can then be written into memory. 

The MBM27C1001 EPROM Is fabricated using CMOS double poly-slllcon gate 
technology with stacked single-transistor gate cells. The MBM27C1001 Is an 
excellent choice for system development work and in other applications where 
program changes are frequently necessary. Once programmed, the device 
requires only a single -i-SV power supply; the current requirements are 
exceptionally low in both the active and standby modes of operation. 

• 131,072-byte/8-bit organization with on-chip decoding 

• Single-byte or four-byte programming capability with Quick Pro”* 
algorithm 

• Static operation (no clocks required) 

• Upward compatible with 256K/512K EPROMS 

• Fast access time: 

MBM27C1001-15 = 150 ns (max) 

MBM27C1001-20 = 200 ns (max) 

MBM27C1001-25 = 250 nx (max) 

• Easy and simple memory expansion via @pln 

• Three-state output for wIred-OR capability 

• TTL-compatIble Inputs/outputs 

• Single =5V (+10%) pcwer supply with low current drain: 

Active operation = 30 mA (max) for 200ns/250ns 
40 mA (max) for 150ns 
Standby operation = 0.1 mA (max) 

• Programming voltage: + 12.5V 

• JEDEC-approved pin assignments 

• 32-pln CERDIP 

ABSOLUTE MAXIMUM RATINGS (see NOTE) _ 


Rating 

Symbol 

Value 

Unit 

Supply Voltage with respect to 
ground 

Vcc 

-0.6 to + 7.0 

V 

Programming Voltage with respect 
to ground 

Vpp 

-0.6 to + 14.0 

V 

Input/Output Voltage (except for 

Ag with respect to ground) 

^IN 

-0.6 to Vcc + 0-3 

V 

Programming Voltage with respect 
to ground 

CM 

Z 

> 

-0.6 to + 13.5 

V 

Temperature under Bias 

'*'bias 

-25 to + 85 


Storage Temperature Range 

^STG 

-65 to + 125 



NOTE: Permanent device damage may occur if the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed In the operational sections of this 
data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 



CERAMIC PACKAGE 
DIP-32C-C01 

LCC-36C-F01 See Page 11 


PIN ASSIGNMENT 


Vppcf 
A16 
A15 
A12 

A7 CJ 5 VIEW 28 
A6 
AS 


i 

2d4 


A3 
A2 
A1 
AOC 
DOC 
D1 C 
D2C 
GND 


SC 6 

iO 


gio 

11 

12 

13 

14 

15 

16 


310 PcjM 
30 P NC 

29P A14 
P A13 


27P A8 

260 A9 


D All 
hoE 

23p ^0 

22 r 
21 
20 
19 
18 
17 


1 CE 
3 D7 
3 D6 
3 D5 
3 D4 
3 D3 


This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields. However, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high imped¬ 
ance circuit. 


Quick Pro TM is a trademark of FUJITSU LIMITED 

Copyright ® 1988 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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FUJITSU 


MBM27C1001-15 
IVIBM27C1001<20 
MBIVI27C1001-25 



Fig. 1 - BLOCK DIAGRAM 


tJE 


Programming 
Input Data 


Ao -Ae 


A 7 -A 16 



CAPACITANCE (T^= 25 °C, f = 1MHz) 


Parameter 

Symbol 

Values 

Unit 

Min 

Typ 

Max 

Input Capacitance (V in = OV) 

C IN 



12 

PF 

Output Capacitance (VouT = OV) 

C OUT 



12 

PF 
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MBM27C1001-15 
MBM27C1001-20 FUJITSU 
MBM27C1001-25 


PIN DESCRIPTION 


Symbol 

Pin No. * 

Function 

Vpp 

1 

+12.5V programming voltage. 

^0- ^6 

2-12, 23 
25-29 

Address lines. 


13-15, 

17-21 

Three-state output data lines. 

QND 

16 

Circuit ground. 


22 

When active Low, the device is enabled for data read. 

OE 

24 

Output enable. When OE and CE are active low and the PGM 
strobe is active High; all output lines (D^ - D^ ) are enabled. 

NC 

30 

No connection. 

POM 

31 

When active Low, programming data from the Input buffer is 
written Into a specified address of memory. 

^CC 

32 

•i-5V power supply 


* This numbers are applied to DIP package. 


FUNCTIONS AND PIN CONNECTIONS 


OPERATING MODE 

Ao - Ae 

mm 

Aio" Ai6 

Data 

CE 

OE 

PGM 

o 

o 

> 

Vpp 

GND 

Standby 

X 

X 

X 

Hl-Z 


X 

X 

5V 

5V 

OV 

Read 

A IN 

A|n 

A|n 

Dour 

V|L 

V|L 

V|H 

5V 

5V 

OV 

Output Disable 

A IN 

^HQQIII 

A IN 

Hl-Z 


MM 

X 

5V 

5V 

OV 

mm 

V|L 

Electronic Signature 

Note 1 

12V 

X 

CODE 

V|L 

V|L 

V|H 

5V 

5V 

OV 

Single Byte Program 

A IN 

A IN 

A IN 

D|N 

V|L 

V|H 


6V 

12.5V 

OV 

Single Byte Verify 

Ain 

[IQIIIIIII 

A IN 

Dout 


V|L 

V|H 

6V 

12.5V 

OV 


A IN 

A IN 

A IN 

Hl-Z 

Oil 

V|H 


6V 

12.5V 

OV 

Four Byte Data Input 

Note 2 

Ain 

A IN 

Din 



V|H 

6V 

12.5V 

OV 

Four Byte Program 

X 

^IN 

A|n 

Hl-Z 

V|H 

V|L 

V|L 

6V 

12.5V 

OV 

Four Byte Verify 

Note 2 

A IN 

A IN 

Dout 


V|L 

V|H 

6V 

12.5V 

OV 

Four Byte Program 
Inhibit 

A IN 

imiQmii 

z 

< 

Hl-Z 


V|H 

V,H 

6V 

12.5V 

OV 


Legend: 

X = Don’t care 
Notes: 

1. Ao is toggling address. Ai Is Vil. 

2. Ao and Ai can be either Vil or Vih 
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MBM27C1001-15 
FUJITSU MBM27C1001-20 
MBM27C1001-25 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 



Parameter 

Symbol 

Supply Voltage 

o< 

o 

Supply Voltage 

0 . 

Input High Level 

V,H 

Input Low Level 

V|L 

Supply Voltage 

GND 

Operating Temperature 




DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Input Leakage Current 


Output Leakage Current 


Vcc Standby Current 


Vqc Standby Current 


Vqq Active Current 


Vcc Operation Current 

200ns/250ns| 


Vpp Supply Current 


Output Low Level 


Output High Level 


Output High Level 



Fig. 2 

- AC TEST CONDITIONS (INCLUDING PROGRAMMING) 

Input pulse levels: 

0.45V to 2.4V (0.3V to 2.8V programming) ^ 


Input Rise/Fall Times: 

^Ons 

Input Reference Levels: 

0.8V to 2.0V 

(0.6V to 2.4V programming) 

/r77 

Output Reference Levels: 

0.8V to 2.0V 

Output Lead: 

1 TTL gate and Cl=100pF 



9-86 































































































MBM27C1001-15 
MBM27C1001-20 FUJITSU 
MBM27C1001-25 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

MBM27C1001-16 

Values 

MBM27C1001-20 

Values 

MBM27C1001-25 

Values 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Address Access Time 

^ ACC 


150 


200 


250 

ns 

CE to Output Delay Time 

^CE 


150 


200 


250 

ns 

OE to Output Delay Time 

tOE 


70 

0 

70 

0 

ioo 

ns 

PGM to Output Delay Time 

^GM 


70 

0 

70 

0 

100 

ns 

CE or OE to Output Float Delay (Note) 

‘df 


60 


60 


60 

ns 

Address to Output Hpid Time 

^OH 

0 


0 


0 


ns 


NOTE: Output Float is defined as the point where data is no longer driven. 
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FUJITSU 


MBM27C1001-15 

MBM27C1001-20 

MBM27Ci001-25 


PROGRAMMING / ERASING INFORMATION 



PROGRAMMING 

Single-Byte Programming. When +12.5V(±0.3) volts is 
applied to Vpp, - 1 - 6 (±0.25) volts is applied to Vqc, 'UEand 
FdaM = V|H , and '(51= Vm , the programming mode Is 
initiated. Next, the proper address Is input and the data 
pattern is applied to the input buffer (Figure 1). When both 
address and data are stable, a 0.5-millisecond negative pulse 
is applied to the PGM pin. Upon verification of written data an 
over pulse (three times the initial pulse width times the number 
of pulses used to accomplish a write) should be applied to 
complete the programming of one byte. Refer to the 
PROGRAMMING FLOWCHART that follows for step-by-step 
programming procedures. 

Four-Byte Programming. When compared to single-byte 
programming, the four-byte programming method reduces the 
programming time by about 75% one quarter. Voltages applied 
to VPP and VCC are the same as those for single-byte 
programming; however, some logic levels differ—refer to 
“Four Byte Programming” In the Truth Table. In conjunction 
with the T5E pin, address pins AO and A1 are used to latch four 
bytes of data. When both address and data are stable, a 0.5 
millisecond negative pulse is applied to the PGM pin. Upon 
verification of written data an over pulse (three times the Initial 
pulse width times the number of pulses used to accomplish a 
write.) should be applied to complete the programming of four 
bytes. Refer to the PROGRAMMING FLOWCHART for 
step-by-step programming procedures. 


Caution 

The width of one programming pulse must not exceed 
40-milllsecond; thus, a continuous TTL low-level voltage should 
not be applied to the PGM pin. Also, a 0.1-microfarad 
capacitor must be connected between Vpp and ground to 


prevent excessive voltage transients. Neglecting either of 
these precautions may cause device failure. 

Electronic Signature/Programming Algorithm. When the 
MBM27C1001 Is shipped from the factory, ail memory cells 
(1,048,576 bits) are set to the High state (logic 1). During the 
programming procedure, affected bit cells are set to the Low 
(logic 0 ) state. 

The MBM27C1001 is programmed with a fast programming 
algorithm designed by Fujitsu called Quick Pro™. Manufacturer 
and device codes are electronically stored in each device; 
these codes can be read at the output port (bO-D7) for the 
purpose of matching the device with the Quick Pro™ algorithm. 
The Electronic Signature Code List is shown preceding the 
ELECTRICAL CHARACTERISTICS. 

ERASING 

In order to clear ail memory cells of programrhed contents, the 
MBM27C1001 must be exposed to an ultraviolet light source. 
To completely erase the memory (restore all cells to a logic 1 
state), a dosage of 15Wsec/cm2 is required. The required 
exposure can be obtained by using a UV-iamp with a 
wavelength of 2537 Angstroms and with an Intensity of 
12mW/cm2. Remove all filters from the lamp and clean the 
transparent lid of the MBM 27C1001 with a non-abrasive 
cleaner. Hold the MBM 27C1001 approximately one Inch from 
the light source for 15-to-21 minutes. (Note. The 
MBM 27C1001 and other similar devices can be erased by light 
sources with longer wavelengths: however, the erasing time is 
much greater. Nonetheless, exposure to fluorescents or 
sunlight will severely degrade and eventually erase the 
memory. When used In a lighted environment, it is 
recommended that the transparent window be covered with an 
opaque label.) 


ELECTRONIC SIGNATURE CODE LIST 


Definition 

iesm 

A1 TO A 6 

A9 

A7 to A16 

DO 

D1 

D2 

D3 

D4 

D5 

D 6 

D7 

HEX 

Manufacture 

E&9 

VIL 

12(t.0.5)V 

Don’t Care 

D 

a 

n 

a 

a 

D 

D 

D 

E3I 

Device 

BB 

VIL 

12(t.0.5)V 

Don’t Care 


_L 

n 

a 

D 

n 


n 
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IVIBM27C1001-15 
MBM27C1001-20 
MBM27C1001-25 


DC CHARACTERISTICS (Programming Mode) 

(Ta= 25 °C ± 5°C, = 6V ± 0.25V, Vpp2 = 12.5V ± 0.3V) 


Parameter 

Symbol 

Conditions 

Values 

Unit 

Min 

Typ 

Max 

Input Leakage Current 

* LI 

VIN = 6.25V/0V 



10 


Input High Level 

V,H 


2.4 


Vcc+ 0.3 


Input Low Level 



-0.1 


0.6 


V QQ Supply Current 

i CC 




30 

mA 

V pp Supply Current 

1 PP1 




30 

mA 

V pp Supply Current 

I PP2 

CE=V,h ; OE=PGM=:V ,L 



100 

mA 

V pp Supply Current 

I PP3 

PGM=V|h 



5 

mA 

Output Low Level 

0 

> 

IOL=2.1mA 



0.45 

B 

Output High Level 

VoH 

IOH=-400 p.A 

2.4 





NOTE *1 Vqc must be applied either coincidentally or before Vpp and rerhoved either coincidentally or after Vpp . 

*2 Vpp must not be greater than 13.5 volts including overshoot. Permanent device damage may occur if the 
device is taken out or put into socket remaining Vpp s 12.5 volts. Also, during CE = V||_ , OE = V|h , Vpp must 
not be switched from V^c to Vpp volts or vice versa. 


AC CHARACTERISTICS 
(Single Byte Programming) 


Parameter 

Symbol 

Values 

Unit 

Min 

Typ 

Max 

Vpp Setup Time 

t VPS 

2 




Address Setup Time 

^ AS 

2 



^LS 

Data Setup Time 

t DS 

2 



)XS 

CE Setup Time 

^CES 

2 



iiS 

OE Setup time 

^ OES 

2 



|iS 

Address Hold Time 

^ AH 

2 



n$ 

Data Hold Time 

^ DH 

2 



US 

OE to Output Valid 

^OEV 



500 

ns 

OE to Output Float 

^ DFV 



150 

ns 

Programming Pulse Width 

t pw 

0.475 

0.50 

0.525 

ms 

Over Programming Pulse Number 

N 

1 

,HII 

25 

IB9i 

Over Programming Pulse Width (Note) 

^ OPW 

1-4 

SBI 

39.4 

iB8i 


NOTE: topw = “I - 5 X Nms ± 5% 


FUJITSU 

■llllililll 
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MBM27C1001-15 

MBM27C1001-20 

MBM27C1001-25 


FUJITSU 


AC CHARACTERISTICS 
(Four Byte Programming) 


Parameter 

Symbol 

Values 

Unit 

Min 

Typ 

Max 

Vpp Setup Time 

^VPS 

2 



rs 

Address Setup Time 

‘as 

2 



M.S 

Data Setup Time 

^DS 

2 



liS 

Address Hold Time 

^AH 

2 




Data Hold Time 

^DH 

2 



)iS 

oi High Hold Time 

'oEH 

2 



)XS 

Hold Time Before Programming 

^HBP 

2 



liS 

Hold Time After Program 

^HAP 

2 



|iS 

Address Access Time at Verify 

^ACV 



500 

ns 

CE to Output Float at Verify 

^DFV 



150 

ns 

Hold Time After Verify 

^ HAV 

0 



M.S 

Programming Pulse Width 

j 

^PW 

0.475 

0.50 

0.525 

ms 

Over Programming Pulse Number 

N 

1 


25 

times 

Over Programming Pulse Width (Note) 

^ OPW 

1.4 

1.5 

39.4 

ms 


NOTE: topw = 1 -5 X Nms ± 5% 
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FUJITSU MBM27C1001-20 
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PROGRAMMING / ERASING INFORMATION (Conf d) 


PROGRAMMING FLOWCHART FOR QUICK PRO 


Notes; 

1. 1 -byte or 4-bytes 

2. Conditions: 

Vcc =6V(±0.25) 

Vpp =12.5t±P.3)V 

topw *'■'•5 ^ Nms (+5%) 


Vcc =6.0V 
Vpp =12.5V 


Data Input 
(Note 1) 


Program One 
0.5ms Pulse 


Program One yes 
I.SxNms ^ * 

Pulse_ 


Increment 1 ^ No 
Address ^ 


Verify no ^ 

All Bytes ^ . »■{ Device Failed 


Quick Pro™ Is a trademark of FUJITSU LIMITED 
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PACKAGE DIMENSIONS 


MBM27C1001 -15 iiiiiiiiiiiiiiiiiiiiiiiiiiiii 

MBM27C1001 -20 FUJITSU 
MBM27C1001-25 IWmMm 



32-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(Case No.: LCC-36C-F01) 



C.040(1.02)TY P 
(3PLCS) \ 


.025t.0Q5 

(0.64±0.13)i 


R.008(0.20) TYP 
(36 PLCS) 


^.050(1.27) 

TYP 

■070(1.78) 

TYP 

.130(3.30) 

MAX 


• Shape of PIN NO. 1 INDEX: Subject to change without notice. 
©FUJITSU LIMITED 1987 C36001S-1C 


.460(11.68) TYP 


PIN NO. 1 INDEX 


^ .050±.006 
■(1.27±0.15) 

.400(10.16)TYP 


.100(2.54) 

TYP 


XC.015(0,38) 
TYP 
.075(1.91) 
TYP 


Dimension in 
inches (millimeters) 















MBM27C1001-15 
Fl»lTSU MBM27C10d1-20 
MBM27C1001-25 


PACKAGE DIMENSIONS 


32-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 



The Information contained in this document does not convey any license contained In this document has been carefully checked and is believed to be 

under the copyrights, patent rights, software rights or trademarks claimed reliable. However, Fujitsu assumes no responsibility for inaccuracies, 

by Fujitsu. Circuit diagrams utilizing Fujitsu products are included as a Fujitsu reserves the right to change products or specifications without 
rrieans of illustrating typical applications. Complete information sufficient notice, 
for construction purposes Is not necessarily given. The Information 
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FUJITSU 


CMOS 1,048,576 BIT 
UV ERASABLE READ 


ONLY MEMORY (EPROM) 


MBM27C1024.15 
MBM27C1024-20 
MBM27C1024-25 


CMOS 1,048,576 BIT UV ERASABLE READ ONLY 
MEMORY (EPROM) 

The Fujitsu MBM27C1024 Is a high speed read-only static memory that is 
UV-erasable and reprogrammable. The devices contains 1,048,576 programma¬ 
ble or reprogrammable bits organized in a 65,536-word/16-bits format. The 
MBM27C1024 is housed in both 40-pin DIP and 44-pad LCC package with a 
transparent lid; when the lid is properly exposed to an ultraviolet light source, a 
previously programmed bit pattern is erased in approximately 12 to 21 minutes. A 
new bit pattern can then be written into memory. 

The MBM27C1024 is fabricated using CMOS double poly-silicon gate technology 
with stacked single-transistor gate cells. The MBM27C1024 is an excellent choice 
for system development work and in other applications where programmed, the 
device requires only a single +5V power supply: the current requirements are 
exceptionally low in both the acitve and standby modes of operation. 

• 65,536 words x 16 bit organization, with on chip decoding 

• One-word or two-word programming capability with Quick-Pro™ algorithm 

• Static operation (no clocks required) 

• Easy and simple memory expansion via OE 

• High active bus enables PGM 

• Three-state output for wired-OR capability 

• Fast access time: 

150ns max. (MBM27C1024-15) 

200ns max (MBM27C1024-20) 

250ns max. (MBM27C1024-25) 

• Single +5V(+10%) power supply with low current drain: 

Active operation = 30mA (max) for 200ns/250ns 
40mA (max) for 150ns 
Standby operation = 0.1mA (max) 

• Programming voltage: 12.5V 

• JEDEC approved pin assignment 

• 40-pin Ceramic(Cerdip) DIP Package: suffix =2 

• 44-pad Frit seal LCC package: Suffix =TV 




•liRnHBHIiHHI 


Rating 

Symbol 

Value 

Unit 

Vco Supply Voltage with respect 
to GND 

< 

o 

o 

-0.6 to 7.0 

B' 

Vpp Supply Voltage with respect 
to GND 

0. 

Q. 

> 

-0.6 to 14.0 

M 

All Input/Output Voltage except for 
Ag with respect to ground 


-0.6 to Vcc +0.3 

B 

A9 Voltage with respect to GND 

V|N 2 

-0.6 to + 13.5 

V 

Temperature under Bias 

'*'bias 

-25 to + 85 

mm 

Storage Temperature Range 

^STG 

-65 to + 125 



NOTE: Permanent device damage may occur if the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed in the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 


August 1988 
Edition 1.0 



CERAMIC PACKAGE 
DIP-40C-C02 



CERAMIC PACKAGE 
LCC-44C-F01 



This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields. However, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high impedance 
circuit. 


Quick Pro T'M is a trademark of FUJITSU LIMITED 
Copyright ® 1988 by FUJITSU LIMITED 
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MBM27Ct024-15 
FUJITSU MBIVI27C1024-20 


Fig. 1 - BLOCK DIAGRAM 


CE 

OE 

PGM 


Aq 

Ac 



GND 


CAPACITANCE ( 7 ^= 25 °c. t = imhz) 


Parameter 

Symbol 

Values 

Unit 

Min 

Typ 

Max 

Input Capacitance (V|n = OV) 

G IN 


10 

12 

PF 

Output Capacitance (Vqut = OV) 

C OUT 


10 

12 

PF 
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PIN DESCRIPTION 


Symbol 

Pin No. * 

Function 

0. 

1 

•fSV power supply. When •l•12.5V is applied, the device Is enabled for 
programming operation. 

CE 

2 

Chip enable. When active Low, the device is enabled for data read and 
programming operations. 

Do-D,5 

19-12, 

10-3 

Three-state output data line. 

GND 

11,30 

Circuit ground. 

OE 

20 

Output enable. When active Low, all output lines are enabled. 


21-29, 

31-37 

Address lines. 

NC 

38 

No connection. 


39 

Program. 

o< 

o 

40 

+5V power supply 


*This numbers are applied to DIP package. 


FUNCTIONAL TRUTH TABLE 


MODE 

Ag-Ag 

ma 

> 

o 

1 

> 

cn 

Data 

CE 

OE 

PGM 

< 

o 

o 

Q. 

£L 

> 

QND 

Standby 

X 

X 

X 

Hi-Z 

Bi 

ID 

X 

5V 

5V 

OV 

Read 

A IN 

A IN 

A IN 



V|L 

V|H 

5V 

5V 

OV 

Output Disable 

A|n 

A IN 

A IN 

HI-Z 

V,L 

.rail 

X 

5V 

5V 

OV 

X 

ViL 

One-Word Program 

A IN 

A IN 

A IN 

Din 

mi 

V|H 

V|L 

6V 

12.5V 

OV 

One-Word Verify 

A|n 

A IN 

A IN 

Dout 

on 

V|L 


6V 

12.5V 

OV 

One-Word Program 
Inhibit 

A IN 

A IN 

A IN 

HI-Z 

V|L 

m 

QQI 

6V 

12.5V 

OV 

Two-Word Data Input 

A|N * 

A IN 

A IN 

Din 


V|H 

HQ 

6V 

12.5V 

OV 

Two-Word Program 

Ain * 

^IN 

A IN 

HI-Z 

V,H 

V,u 

V,L 

6V 

12.5V 

OV 

Two-Word Verify 

Ain* 

A IN 

A IN 

Dout 

on 

IQ 

IQI 

6V 

12.5V 

OV 

Two-Word Program 
Inhibit 



A|n 

HI-Z 

V|H 

m 

QQ 

6V 

12.5V 

OV 

Electronic Signature 

A|n * 

12V 

X 

CODE 

V,L 

V,L 

V,H 

5V 

5V 

OV 


Legend: X = Don’t care 

A ifsj = Address input 
D IN = Data input 
D OUT = Data output 
Notes: *. Aq is toggling address. 
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FUJITSU MBM27C1024-20 
IIIIH MBM27C1024-25 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

o< 

o 

4.5 

5.0 

5.5 

V 

Vpp Supply Voltage 

0. 

OL 

> 

Vcc -o-e 

< 

o 

o 

Vcc +0-6 

V 

Operating Temperature 

< 

1- 

0 


70 



DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Input Leakage Current 


Output Leakage Current 


Vqq Standby Current 


Vqc Standby Current 


Vqq Active Current 


Vcc Operation Current 


Vpp Supply Current 


Input High Level 


Input Low Level 


Output Low Level 


Output High Level 


Output High Level 




AC TEST CONDITIONS 


Input pulse levels: 

0.45V TO 2.4V 


Input Rise/Fall Times: 

^20ns 

Input Reference Levels: 

0.8V TO 2.0V 

T 

Output Reference Levels: 

0.8V to 2.0V 

Output Load: 

1 TTL gate and Cl=100pF 
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MBM27C1024-20 FUJITSU 
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AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

MBM27C1024-15 

Values 

MBM7C1024-20 
Values 

MBM27C1024-25 
Values 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Address Access Time 

^ ACC 


150 


200 


250 

ns 

CE to Output Delay Time 

<CE 


150 


200 


250 

ns 

OE to Output Delay Time * 1 

*OE 


70 


70 


100 

ns 

PGM to Output Delay Time *1 

^ PGM 


70 


70 


100 

ns 

CE, OE or PGM to Output Float Delay*2 


0 

60 

0 

60 

0 

60 

ns 

Address to Output Hold Time 

‘oh 

0 


0 


0 


ns 


NOTE: *1: OE (PGM) may be delayed up to tACC-tOE(tPGM) after the falling edge of CE without Impact on 

tACC. _ _ _ 

*2: tDF is specified from CE , OE or PGM, whichever occurs first. 

tDF is defined as the point where data is no longer driven. 


READ WAVEFORM 
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PROGRAMMING / ERASING INFORMATION 


PROGRAMMING 

One-Word Programming. When +12.5V(±0.3V) is applied to 
Vpp, +6V (±0.25V) Is applied to Vcc, Cl= VIL, PSP’ 
and 0€= VIH, the programming mode Is Initiated. Next, the 
proper address is Input and the data pattern is applied to the 
input buffer (Figure 1). When both address and data are 
stable, a 0.5ms negative pulse is applied to the PGM . Upon 
verification of written data read out by an over pulse (three 
times the initial pulse width times the number of pulses used to 
accomplish a write) should be applied to complete the 
programming of one word. Refer to the PROGRAMMING 
FLOWCHART that follows for step-by-step programming 
procedures. 

Two-Word Programming. When compared to one-word 
programming, the two-word programming method reduces the 
programming time by about 50% one half. Voltages applied to 
Vpp and Vcc are the same as those for one-word 
programming; however, some logic levels differ—refer to “Two 
Word Programming” In the Truth Table. In conjunction with 
the *01 pin, address AO is used to latch two words of data. 
When both address and data are stable, a 0.5ms negative 
pulse is applied to the PGM. Upon verification of written data 
read out by an over pulse (three times the initial pulse 
width times the number of pulses used to accomplish a write) 
should be applied to complete the programming of two words. 
Refer to the PROGRAMMING FLOWCHART that follows for 
step-by-step programming procedures. 

Caution 

The width of one programming pulse must not exceed 40ms; 
thus, a continuous TTL low-level voltage should not be applied 
to the PGM pin. Also, a O.ljxF capacitor must be connected 
between Vpp and ground to prevent excessive voltage 


transients. Neglecting either of these precautions may cause 
device failure. 

Electronic Signature/Programming Algorithm. When the 
MBM27C1024 is shipped from the factory, all memory cells 
(1,048,576 bits) are set to the High state (logic 1). During the 
programming procedure, affected bit cells are set to the Low 
state (logic 0). 

The MBM27C1024 is programmed with a fast programming 
algorithm designed by Fujitsu called Quick Pro™. Manufacturer 
and device codes are electronically stored In each device; 
these codes can be read at the output port (DO to D15) for the 
purpose of matching the device with the Quick Pro™ algorithm. 
The ELECTRONIC SIGNATURE CODE LIST is shown preceding 
the ELECTRICAL CHARACTERISTICS. 

ERASING 

In order to clear all memory cells of programmed contents, the 
MBM27C1024 must be exposed to an ultraviolet light source. 
To completely erase the memory (restore all cells to a logic 1 
state), a dosage of 15 Wsec/crn 2 Is required. The required 
exposure can be obtained by using a UV-lamp with a 
wavelength of 253.7nm with an Intensity of 12mW/cm2. 
Remove all filters from the lamp and clean the transparent lid of 
the MBM27C1024 with a non-abrasive cleaner. Hold the 
MBM27C1024 approximately one Inch from the light source for 
15-to-21 minutes. (Note. The MBM27C1024 and other similar 
devices can be erased by light sources with longer 
wavelengths: however, the erasing time is much greater. 
Nonetheless, exposure to fluorescents or sunlight will severely 
degrade and eventually erase the memory. When used in a 
lighted environment, it is recommended that the transparent 
window be covered with an opaque label.) 


ELECTRONIC SIGNATURE CODE LIST 


Definition 


A1 TO A5 

A6 to A15 

OO 

oi 

02 

03 

04 

05 

06 

07 

D8 to D15 

HEX 

Manufacture 


VIL 

Don’t Care 

a 

■1 

n 

D 

n 

11 

11 

n 

0 

#04 

Device 

MBB 

VIL 

Don’t Care 

D 

D 

D 

D 

o 

n 

n 

11 

0 

#64 


Note; A9=12V±0.5V 
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DC CHARACTERISTICS (DURING PROGRAMMING) 

(Ta= 25 °C ± 5°C. Vcc*^ = 6V ± 0.25V, Vpp *2 = 12.5V ± 0.3V) 


Parameter 

Symbol 

Values 

Unit 

Min 

Typ 

Max 

Input High Level 

V,H 

2.0 



V 

Input Low Level 

V,L 

-0.1 


oo 

d 

V 

Input Load Current 

'u 

-10 


10 

|xA 

V cc Supply Current 

• cc 



30 

mA 

V pp Supply Current (CE=PGM=V il : OE=V ih ) 

1 pp 21 



50 

mA 

V pp Supply Current ( ^=V|h : oi=PGM=V |l ) 

I pp 22 



100 

mA 

Vpp Supply Current( PGM=V|h ) 

I PP3 



5 

mA 

Output Low Level ( I0L=2.1 mA ) 

< 

O 

(- 



0.45 

V 

Output High Level ( IOH=-400 )i A ) 

^OH 

2.4 



V 


NOTE *1 Vqc rnust be applied either coincidentally or before Vpp and removed either coincidentally or after Vpp . 

*2 Vpp must not be greater than 13V including overshoot. Permanent device damage may occur If the device is 
taken out or put into socket remaining Vpp =12.5 volts. Also, during PGM = V|l ,Vpp must not be switched from 
Vqc to Vpp volts or vice versa. 


AC CHARACTERISTICS (AT ONE WORD PROGRAMMING) 


Parameter 

Symbol 

Values 

Unit 

Min 

Typ 

Max 

Vpp Setup Time 

^ VPS 

2 



^S 

Address Setup Time 

^ AS 

2 



)XS 

Data Setup Time 

^ DS 

2 



|XS 

CE Setup Time 

^ CES 

2 




OE Setup time 

^ OES 

2 



)1S 

Address Hold Time 

^ AH 

0 



jxS 

Data Hold Time 

^ DH 

2 



)1S 

OE to Output Valid 

^ OEV 



500 

ns 

OE to Output Float 

^ DFV 



150 

ns 

Programming Pulse Width 

t pw 

0.475 

0.50 

0.525 

ms 

Programming Pulse Number 

N 

1 


25 

times 

Over Programming Pulse Width 

^ OPW 

1.4 

1.5* 

39.4 

ms 


NOTE: topw = 1 - 5 X Nms ± 5% 
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AC CHARACTERISTICS (AT TWO WORD PROGRAMMING) 


Parameter 

Symbol 

Values 

Unit 

Min 

Typ 

Max 

Vpp Setup Time 

^ VPS 

CM 



}XS 

Address Setup Time 

^AS 

2 



M.S 

Data Setup Time 

^ DS 

2 




Address Hold Time 

<AH 

2 



|XS 

Data Hoid Time 

‘dh 

2 



)XS 

oi High Hoid Time 

^OEH 

2 



jxS 

Hold Time Before Programming 

^HBP 

2 



^S 

Hdld Time After Program 

^HAP 

2 



]iS 

Hold Time After Verify 

^ HAV 

0 



|XS 

Address Access Time at Verify 

^ ACV 



500 

ns 

CE to Output Float at Verify 

^DFV 



150 

ns 

Programming Pulse Width 

^PW 

0.475 

0 50 

0.525 

ms 

Programming Pulse Number 

N 

1 


25 

times 

Over Programming Pulse Width (Note) 

^ OPW 

1.4 

1.5* 

39.4 

ms 


NOTE; topw = 1-5 X Nms ± 5% 
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FUJITSU 


PACKAGE DIMENSIONS 


PIN ASSIGNMENT 

D13 D15__VPP VCC_NC A14 

D14 CE NC PGM A15 

/uuuuuimuuuuv 


D12 

D11 

DIO 

D9 

D8 

GND 

NC 

D7 

D6 

D5 

D4 


6 5 4 3 2 


17 
]8 
1 9 
110 
111 
1 12 
1 13 
1 14 
I 15 

I 16 

117 


43 42 41 40 
39 
38 
37 


TOP VIEW 


35 

34 

33 

32 

31 

30 

29 


18 19 20 21 22 23 24 25 26 27 28 

xnnnnnnnnnnn/ 

D3 D2 D1 DO OE NC AO A1 A2 A3 A4 


A13 

A12 

All 

A10 

AO 

GND 

NC 

A8 

A7 

A6 

A6 


44-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIR 
(CASE No.: LCC44C-F01) 




* Shape of PIN NO. 1 INDEX: Subject to change without notice. 
©FUJITSU LIMITED 1988 C44001S-2C 


Dimension in 
inches (millimeters) 


Dimensions in 
Inches (millimeters) 


9-105 



MBM27C1024-15 
FUJITSU MB1VI27C1024-20 
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PACKAGE DIMENSIONS 



40-LEAD CERAMIC (CERDIP WITH TRANSPARENT LID ) DUAL IN-LINE PACKAGE 


(CASE No.; DIP-40C-C02) 0°tol5° 




The information contained in this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
Information sufficient for construction purposes Is not necessarily given. 


The information contained in this document has been carefully checked 
and is believed to be reliable. However, Fujitsu assumes no responsibility 
for inaccuracies. Fujitsu reserves the right to change products or 
specifications without notice. 
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CMOS 1,048,576 BIT 
UV ERASABLE READ 
ONLY MEMORY 


MBM27C1028-15 

MBM27C1028-20 

MBM27C1028-25 


FUJITSU 


CMOS 1,048,576 BIT UV ERASABLE READ ONLY 
MEMORY (EPROM) 


September 1988 
Edition 1.0 


The Fujitsu MBM27C1028 EPROM is a high speed read-only static memory that Is 
UV-erasable and reprogrammable. The devices contains 1,048,576 programma¬ 
ble or reprogrammable bits organized in a 131,072-byte/8 bit or 
65,536-word/16-bit format. The MBM27C1028 has a mulltplexed address and 
data pin which permits the device to reduce the number of pin-count for portable 
system where compact circuit layout is required. The MBM27C1028 can then be 
housed in a 28-pln DIP or a 32-pad LCC with a transparent lid; when the lid is 
properly exposed to an ultraviolet tight source, a previously programmed bit 
pattern Is erased in approximately 15-to-21 minutes. A new bit pattern can then 
be written into memory. 

The MBM27C1028 EPROM is fabricated using CMOS double polysilicon gate 
technology with stacked single transistor gate cells. The MBM27C1028 is an 
excellent choice for system development work and in other applications where 
program changes are frequently necessary. Once programmed, the device 
requires only a single +5V power supply; the current requirements are 
exceptionally low in both the active and standby modes of operation. 

• 65,536 word/16 bit organization with on chip decoding 

• 16-bit or 8-bit organization capability using a control signal 

• On-chip latches for address 

• Easy and simple memory expansion via OE pin 

• Three-state output for word-OR capability 

• TTL-compatible Inputs/outputs 

• Fast access time: 



MBM27C1028-15 = 150ns (max.) 

MBM27C1028-20 = 200ns (max.) 

MBM27C1028-25 = 250ns (max.) 

• Single +5V(±10%) power supply with low current drain: 

Active operation = 30mA (max) 

Standby operation = 0.1mA (max) 

• Programming voltage:+12.5V(±0.3V) 

• Programming capability with Quick Pro™ algorithm 

• No interface to be required to MBL8086 and MBL80168 

• JEDEC approved pin assignments 

• Standard package: 

28-pln Ceramic (Cerdip ) DIP Package : suffix = Z 
32-pad Frit seal LCC Package : suffix = TV 

ABSOLUTE MAXIMUM RATINGS (see NOTE)_ 


Rating 

I Symbol | 

Value 

1 Unit 1 

Supply Voltage with Respect to QND 

< 

0 

0 

-0.6 to +7.0 


Vpp Voltage with Respect to GND 

I I 

-0.6 to +14.0 

rii 

All inputs, I/Os Voltage with 

Respect to GND 

0 

> 

z 

> 

-0.6 to V cc+0.3 

m 

Temperature under Bias 

"^^BIAS 

-25 to +85 

IB 

Storage Temperature 

"•"STG 

-65 to +125 

OC 

NOTE: Permanent device damage 

i may occur if the above > 

\bsolute 


Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed in the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability . 



ADSC 12 17 3 ADS 

AD11C13 16DAD12 

QNdC 14 15 3 AD4 


LCC : See page 11 


This device contains circuitry to protect the 
inputs against damage due to high static 
voitages or eiectric fieids. However, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this nigh impedance 
circuit. 


Quick Pro TM is a trademark of FUJITSU LIMITED 
Copyright ® 1988 by FUJITSU LIMITED 
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CAPAGITANCE 25°c, f = tiviHz) 


Parameter 

Symbol 

Values 

Unit 

Min 

Typ 

Max 

Input Capacitance (Vjn = OV) 

C IN 


6 

8 

PF 

I/O Capacitance (V i/o - OV) 

C|/o 


8 

12 

PF 
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PIN DESCRIPTION 


Symbol 

HE 3^^111 

Function 

Vpp 

1 

(2) 

+12.5V programming voltage 

NC 

2,5,24 

(1,3,6,12,17,26,28) 

No connection 

OE 

3 

(4) 

Output enable. When OE and'cE are active low and the PGM strove Is active 

High; all proper output lines (Either “ADO to ADI5” or “ADO to AD7" are 
enabled. 

CE 

4 

(5) 

Chip enable. When active low, the device is enabled for data read and 
programming operations. 

ADo to ADi5 

6-13,15-22 

(7-11,13-15,18-25) 

Address/Data. When OE is High, all ADs work as address input line. 

When Low, all ADs work as data output line. 

GND 

14 

(16) 

Circuit ground 

A16 

23 

(27) 

Address line (MSB) 

pIE 

25 

(29) 

Address latch enable. When CE is Low and ALE is High, the address from input 
buffer is transffer to address decoder by falling edge of ALE. 

Ihe 

26 

(30) 

Bus high enable. When BHE is Low In conjection with ADO, a word/16-bit data is 
available. When BHE is High, a byte/8-bit data Is avairable. 

PGM 

27 

(31) 

Program Control/Output Enable. When active Low, programming data from the 
input buffer is written into a specified of memory provided the following conditions 
are met: VPP=12.6V; VCC=6V, CE=ALE=Low: OE=High. 

VCC 

28 

(32) 

+5V Power supply 


FUNCTIONAL TRUTH TABLE 


T'"-*'— -- Name 

Mode *— 

ADo 




BHE 

CE 

OE 

PGM 

o 

o 

> 

8: 

> 

GND 

STANDBY 

High-Z 

High-Z 

X*’ 

X 

■1 

Vih 

X 

B 

5V 

5V 

OV 

READ ADDRESS LATCH 


Ain 

Ain 

T 


Vil 


X 

5V 

6V 

OV 

X 

Vil 

READ 

Dout *2 


X 

Vil 

B 

Vil 

Vil 

Vih 

5V 

6V 

OV 

OUTPUT DISABLE 

High-Z 

High-Z 

X 

VIL 

B 

VIL 

lll^g)i| 

X 

5V 

5V 

OV 

X 

Vil 

PROGRAM ADDRESS LATCH 

Vil 

Ain 

Ain 


Vil 

Vil 

Vih 

Vih 

6V 

12.5V 

OV 

PROGRAM 

Din 

Din 

X 

Vil 

X 

Vil 

Vih 

Vil 

6V 

12.5V 

OV 

RROGRAM VERIFY 

Dout 

Dout 

X 

Vil 

X 

Vil 

Vil 

Vih 

6V 

12.5V 

OV 

PROGRAM INHIBIT 

High-Z 

High-Z 

X 

X 

X 

Vih 

B 

B 

6V 

12.5V 

OV 


Note *1: X can be either Vil or Vih. 
*2: See below. 


ADo and BHE should be basically used to 
enable for the lower and upper byte of the 
data , respectivery. But when both ADo and 
BHE are high, it enable to transfer the upper 
byte d ata to lower byte bus, ADo to ADr; 
thus, if BHE pulled High, the MBM27C1028 
can be used for byte wide/8-bit memory, 
organized 128K words by 8 bit. 


ADo 

BHE 

ADo to AD7 

AD8 to ADi6 

ViL 

Vil 

Do to D7 

Da to Di5 

Vil 

Vih 

Do to D7 

High-Z 

Vih 

ViL 

High-Z 

Da to D15 

Vih 

Vih 

Da to Di5 

Hlgh-Z 
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RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

1 Value 1 

Unit 

Min 

Typ 

Max 

V cc Supply Voltage 

o< 

o 

4.5 

5.0 

5.5 

V 

V pp Supply Voltage 

Vpp 

< 

o 

1 

o 

o 

o 

> 

Vco -0-6 

V 

Operating Temperature 

Ta 

0 


70 

OC 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 


Values 

Unit 

Min 

Typ 

Max 

Input Load Current V,^ = 5.5V) 

I'ul 



10 

jxA 

Output Leakage Current (Vout=S-5V) 

I'loI 



10 

|JiA 

Vpp Supply Current 

* ppi 


1 

100 

JIA 

Vqc standby Current (CE = V,h ) 

* S8i 


0-3 

1 

mA 

Vqq Standby Current (CE =Vcc+0-3V) 

• SBg 


1 

100 

pA 

Vqq Active Current (CE = VjL.louT == 0mA) 

• CCi 


10 

30 

mA 

Vqq Operation Current (f = 4MHz, 1 qut ~ 0mA) 

* CC^ 


8 

30 

mA 

Input High Voltage 

V,H 

2.0 


Voc-O-3 

V 

Input Low Voltage 

V,L 

-0.1 


0.8 

n 

Output Low Voltage {^L= 2.1mA) 

VoL 



0.45 

V 

Output High Voltage {Ioh = -400 |jlA) 

Yohi 

2.4 



V 

Output High Voltage (Ioh= ‘"‘•00 |jlA) 

MoH 2 

V^^-0.7 
_£2_ 



V 


input pulse levels: 

Input Rise and Fall Times: 


Fig. 2 - AC TEST CONDITIONS (INCLUDING PROGRAMMING) 


0.45V TO 2.4V 
^20ns 


Timing Measurement Reference Levels: 0.8V and 2.0V for Inputs 

0.8V and 2.0V for outpust 
1 TTL gate and Cl =100pF 


Output Load: 














































































IVIBM27C1028-15 

MBM27C1028-20 FUJITSU 

MBM27C1028-25 


AC CHARACTERISTICS 

(Recommended operating conditions uniess otherwise noted) 


Parameter 

Symbol 

ALE Active to Output Valid 
(CE=OE=Vil , PGM=yiH ) 

^ ACC 

ALE Precharge Time (CE=V il ) 

^ PC 

CE Setup Time 

O 

m 

CO 

Address Setup Time 

^ AS 

Address Hold Time 

*AH 

BHE Setup Time 

^BS 

Hold Time 

‘bh 

OE Setup Time 

^ OES 

oi Hold Time 

^ OEH 

OE to Output Valid*’ (P^=Vih ) 

*OE 

PGM to Output Valid* ’ (OE=Vil ) 

^ PGM 

Ooutput Disable to Output Float* ^ 

‘df 


MBM27C1028-15 


MBM7C1028-20 MBM27C1028-25 


Min Typ Max Min Typ Max Min Typ Max 



NOTE; OE(PGM) may be delayed up to tACC-tOE(tPGM) after the falling edge of ALE • 
*2 tDF is specified from CE. OE or PGM or ALE . whichever occurs first. 

Output Fioat is defined as the point where data is no longer driven. 
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FUJITSU MBM27C1028-20 
MBM27C1028-25 


READ WAVEFORM 


tCES 



OUTPUT LOWER & UPPER LOWER 

data byte byte 
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MBM27C1028-15 

MBIVI27C1028-20 FUJITSU 

MBM27C1028-25 


PROGRAMMING / ERASING INFORMATION 


PROGRAMMING 

When the MBM27C1028 is shipped the factory, ail memory ceiis 
(1,048,576 bits) are set to High state (iogic 1). During the 
programming procedure, affected bit cells are set to the Low 
state (logic 0). 

The MBM27C1028 Is programmed with a fast programming 
algorithm design by Fujitsu called Quick Pro™. When 
+12.5V(±0.3V) is applied to Vpp, +6V(±0.25V) is applied to 
Vcc, CE = ViL, PGM and OE = ViH, the programming mode is 
initiated. Next, the proper address in conjection with bhE are 
input by falling edge of ALE . and the data pattern is applied to 
the input buffer (Figure 1). When both address (and bhE ) and 
data are stable, a 0.5ms negative pulse is applied to the 
PGM ■ Upon verification of written data read out by OE an 
over pulse (three times the initial pulse width times the number 
of pulses used to accomplish a write) should be applied to 
complete the programming of one byte. Refer to the 
PROGRAMMING FLOWCHART that follows for step-by-step 
programming procedures. 

Caution 

The width of one programming pulse must not exceed 40ms; 
thus, a continuous TTL iow-ievel voltage should not be applied 


to the PGM . Also, a 0.1 jiF capacitor must be connected 
between Vpp and ground to prevent excessive voltage 
transients. Neglecting either of these precautions may cause 
device failure. 

ERASING 

In order to clear all memory cells of programmed contents, the 
MBM27C1028 must be exposed to an ultraviolet light source. 
To completely erase the memory (restore all cells to a logic 1 
state), a dosage of 15Wsec/cm2 Is required. The required 
exposure can be obtained by using a UV-lamp with a 
wavelength of 253.7nm wjth an Intensity of 12mW/cm2. 
Remove all filters from the lamp and clean the transparent lid of 
the MBM27C1028 with a non-abrasive cleaner. Hold the 
MBM27C1028 approximately one Inch from the light source for 
15-to-21 mimute. (Note. The MBM27C1028 and other similar 
devices can be erased by light sources with longer wavelength; 
however, the erasing time is much greater. Nonetheless, 
exposure to fluorescents or sunlight will severely degrade and 
eventually erase the memory. When used in a lighted 
environment. It is recommended that the transparent window 
be covered with an opaque label.) 


9-113 



illllllM^ MBM27C1028-15 
FUJITSU MBM27C1028-20 
IVIBM27C1028-25 


PROGRAMMING / ERASING INFORMATION (Cont’d) 
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MBM27C1028-15 

MBM27C1028-20 FUJITSU 

MBM27C1028-25 


DC CHARACTERISTICS DURING PROGRAMMING 

(Ta= 25°C±5°C, Vcc= 6V±0.25V, Vpp=12.5V±0.3V) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input High Level 

V,H 

2.0 


Vcc+0.3 

V 

Input Low Level 

V,L 

-0.1 


0.8 

V 

Input Load Current 

' LI 

-10 


10 

|jlA 

Vqq Supply Current (CE=Vih ) 

• SB 3 



1 

mA 

Vcc Supply Current (CE=Vcc± 0.3 V) 

1 SB * 


1 

100 

^A 

Vpp Supply Current (CE=V il ) 

1 CC3 



30 

mA 

Vpp Supply Current! ci=PGM=V|L , OE=V|h ) 

1 pp 2 



50 

mA 

Vpp Supply Current! PGM=V|h I 

1 PP3 



5 

mA 

Output Low Level ! loL=2.1mA) 

_i 

O 

> 



0.45 

V 

Output High Level ! 1 oH =-400 jx A) 

VOH 

2.4 



V 


AC CHARACTERISTICS DURING PROGRAMMING 

(Ta= 25°C±5°C, Vcc=6V±0.25V, Vpp=12.5V±0.3V) 


Parameter 

Symbol 

1 Values 

Unit 

Min 

Typ 

Max 

V^Q Setup Time 

t vcs 

4 



IRI 

Vpp Setup Time 

^ VPS 

4 



US 

CE Setup Time 

^ CES 

4 



ixS 

Address Setup Time 

^ AS 

1 



IXS 

Address Hold Time 

*AH 

1 



)1S 

ALE Precharge Time 

^ PC 

2 



RS 

aH Low Hold Time 

^ ALH 

2 



)XS 

Data Setup Time 

t DS 

2 




Data Hold Time 

^ DH 

2 



11^9 

OE Setup Time 

^ OES 

2 



us 

OE to Output Valid 

^ OE 



100 

ns 

OE to Output Float 

^ DF 



60 

ns 

Programming Pulse Width 

t pw 

0.475 

0.50 

0.525 

ms 

Over Programming Pulse Number 

n 

1 


25 

times 
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PACKAGE DIMENSIONS 



PIN ASSIGNMENT 



OE 

NC VPP NC VCC 

PGM BHE 


y uuu uuu \ 



4 

3 2 1 1 32 

31 30 


CE 

ZDs 

1 

29 CZ 

ALE 

NC 

Z3e 


28 nz 

NC 

ADO 

ZDt 


-1= 

A16 

ADS 

ZIb 


\ bbCZ 

NC 

ADI 

=l9 

( TOP VIEW 

1 25|Z 

AD15 

AD9 

ZD 10 

V 

J 24 CZ 

AD7 

AD2 

Z] 11 

\_/ 

/ 23CZ 

AD14 

NC 

Z] 12 

^-^ 

22 CZ 

AD6 

AD10 

z: 13 


21 d 

AD13 


14 

15 16 17 18 

19 20 


\nnnnnnnx 


AD3AD11GND NC AD4 

ADI2 ADS 



32-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(Case No.: LCC-32C-F01) 





a 

a 


R.008(0.20)TYP 
(32PLCS) 
.025±.005 
(0.64±0.13)TYPt 


r 


.360(9.14)TYP 


uira: 


C.015(0.38) TYP 


"I 


□ 

a 


C.040(1.02)TYP 

(3PLCS) 

045(1.14)TYP 
^ .070(1.78)TYP 
130(3.30)MAX 


n [p n n n □ □ 


.050±.006 

_(1.27±0.15) 


TYP 

.300(7.62) 


TYP 


r. ■.-—I 

.400( 

.050±.006 

(1.27±0.15) 

TYP 

10.16) 

I TYP 

.460(11 

TYP 

L 


..I 


,.045(1.14)TYP 


. .075(1.91 )TYP 


*Shape of PIN N0.1 INDEX: Subject to change without notice. 
© 1988 FUJITSU LIMITED C32017S-2C 


Dimension in inches 
and (millimeters) 
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MBM27C1028-15 
FUJITSU MBIVI27C1028-20 
MBM27C1028-25 



PACKAGE DIMENSIONS 


28-PIN CERAMIC DUAL IN-LINE PACKAGE 

(Case No.: DIP-28C-C01) 



The Information contained in this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typicar applications. Complete 
information sufficient for construction purposes is not necessarily given. 


The information contained in this document has been carefully checked 
and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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Section 10 



CMOS One-Time 
PROMs 




Maximum 

Access 


Package 

Sealing 

Page 

Device 

Time (ns) 

Capacity 

Opticns 

Method 

10-5 

MBM27C128P-25 

250 

131072 bits 
(16384WX 8b) 

28-pin Plastic DIP 

Plastic 

10-15 

MBM27C256AP-25 

250 

262144 bits 
(32768W X 8b) 

28-pin Plastic DIP 

Plastic 

10-25 

MBM27C512P-25 

250 

524288 bits 
(65536W X 8b) 

28-pin Plastic DIP 

Plastic 
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One-Time Programmable Handling Recommendation 


To ensure the best results from a One-Time Programmable (OTP) ROM, Fujitsu suggests the following 
procedure: 

1. Program device in accordance with data sheet specifications 

2. Age device for 48 hours at 150 degrees centigrade 

3. Verify programmed data (Vcc = 5.5V and 4.5V). 


NOTE: Because One-Time Programmable ROMs are not erasable and therefore cannot be quality 

tested for programmming reliability, Fujitsu cannot guarantee 100% programming yield on OTP 
devices. 


10 
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CMOS 131072-BIT 
ONE TIME PROM 


CMOS 128K (131,072) BIT ONE TIME ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 


September 1987 
Edition 1.0 


The Fujitsu MBM27C128P is a high speed 131,072 bits CMOS one time 
electrically programmable read only memory (OTPROM). It is especially well 
suited for application where rapid turn-around and/or bit pattern experimen¬ 
tation,.and low-power consumption are important. 

The MBM27C128P is fabricated using CMOS double polysilicon gate tech¬ 
nology with single transistor stacked gate ceils and housed in standard 28-pin 
plastic DIP package. It is organized as 16,384 words by 8 bits for use in micro¬ 
processor application. Single +5V operation greatly facilitates its use in systems. 

The MBM27C128P has the same functions including write operations as 
MBM27C128 (EPROM) except for erase. 


• CMOS power consumption • TTL compatible inputs/outputs 

Standby: lOOjuAmax. Fast access time: 

Active: 30 mA max. 250ns max. {MBM27C128P-25) 

• 16,384 words x 8 bits organiza- • Three-state output with OR-tie 

tion, fully decoded capability 

• Single location programming • Output Enable (OE) pin for slm- 

• Programmable utilizing the Quick plifled memory expansion 

ProTM Algorithm • Single+5V supply, ±10% tolerance 

• Programs with one 50 ms or 1 ms • Standard 28-pin Plastic 

pulses DIP: (Suffix: -P) 

• No clocks required (fully static 
operation) 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


Rating 

Symbol 

Value 

Unit 

Temperature under Bias 

Tbias 

-25 to +85 

"C 

Storage Temperature 

Tstg 

-45 to+125 

"C 

All Inputs/Qutputs Voltage 
with respect to GND 

V|N»VouT 

-0.6 to 
Vcc+0.6 

V 

Voltage on Ag with Respect to GND 

0 ) 

< 

> 

-0.6 to+13.5 

V 

Vpp Voltage with Respect to GND 

Q. 

Q. 

> 

-0.6 to +22 

V 

Supply Voltage with respect to GND 

Vcc 

-0.6 to +7 

V 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted 
to the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

Quick ProTM is a trademark of FUJITSU LIMITED 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage* higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU 

MBM27C128P-25 


Fig. 1 - MBM27C128P BLOCK DIAGRAM 



Vpp Vcc GND 


CAPACITANCE (Ta =25°C,f- 1MHz) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Input Capacitance (VIN = 0V) 

o 

z 


4 

6 

pF 

Output Capacitance (VouT = OV) 

_______ 1 

CoUT 

_ 


8 

_ ' 1 

12 
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FUJITSU 

MBM27C128P-25 


FUNCTIONS AND PIN CONNECTIONS 


Function 
\^in No.) 

Mode 

Address Input 
(2 tolO, 21, 

23 to 26) 

Data I/O 
(11-13, 
15-19) 

CE 

(20) 

OE 

(22) 

PGM 

(27) 

Vcc 

(28) 

Vpp 

(1) 

GND 

(14) 

Read 

A|n 

DqUT 

V,L 

V,L 

V,H 

< 

o 

o 

< 

o 

o 

GND 

Output Disable 

A|n 

High-Z 

V,L 

V,H 

Don't Care 

< 

o 

o 

< 

o 

o 

GND 

Don't Care 

V,L 

Standby 

Don't Care 

High-Z 

V,H 

Don't Care 

Don't Care 

Vcc 

< 

o 

n 

GND 

Program 

Ain 

D|n 

V.L 

V,H 

V,L 

< 

o 

o 

Q. 

a. 

> 

GND 

Program Verify 

Ain 

Dqut 

V,L 

V,L 

V,H 

< 

o 

o 

Vpp 

GND 

Program Inhibit 

Don't Care 

High-Z 

V,H 

Don't Care 

Don't Care 

< 

o 

o 

Vpp 

GND 


RECOMMENDED OPERATING CONDITIONS (Referenced to GND) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Vcc Supply Voltage*^ 

< 

o 

o 

4.5 

5.0 

5.5 

V 

Vpp Supply Voltage 

Vpp 

Vcc-0.6 


Vcc+0.6 

V 

Input High Voltage 

V,H 

2.0 


Vcc+0.3 

V 

Input Low Voltage 

V,L 

-0.1 


0.8 

V 

Operating Temperature 

Ta 

0 


70 



Note: *1 Vcc i^ust be applied either before or coincident with Vpp and removed either after or coincident with Vpp. 


DC CHARACTERISTICS (Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Input Load Current (V|n = 5.5V) 

MliI 



10 

mA 

Output Leakage Current (Vqut = 5.5V) 

1 Ilo I 



10 

juA 

Vpp Supply Current 

Ippi 


1 

100 

MA 

Vcc Standby Current (CE = V|h ) 

Ubi 



1 

mA 

Vcc Standby Current 

(^ = Vcc±0.3V, louT = 0mA) 

^SB2 


1 

100 

iLtA 

Vcc Active Current (CE = V|l, Iqut = 0mA) 

•cci 


2 

30 

mA 

Vcc Operation Current (f = 4MHz, Iqut = 0mA) 

lcC2 


4 

30 

mA 

Output Low Voltage (Iql “ 2.1mA) 

VoL 



0.45 

V 

Output High Voltage (Iqh = -400iuA) 

Vqhi 

2.4 



V 

Output High Voltage (Iqh = -lOOjuA) 

Voh2 

< 

o 

o 

o 



V 
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FUJITSU 

MBM27C128P-25 


Fig. 2 - AC TEST CONDITIONS (INCLUDING PROGRAMMING) 

Input Pulse Levels: 0.8V to 2.2V 

Input Rise and Fall Times: ^20ns 

Timing Measurement Reference Levels: 1.0V and 2.0V for Inputs 

0.8V and 2.0V for outpust 

Output Load: 1 TTL gate and C|_ = 100pF 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

MBM27C128P-25 

Units 

Min 

Typ 

Max 

Address Access Time* V 

f ACC 



250 

ns 

CE to Output Delay 

fcE 



250 

ns 

OE to Output Delay*^ 

toE 



100 

ns 

Address to Output Hold 

^oH 

0 



ns 

Output Enable High to Output Float*^ 

toF 

0 


eo 

ns 


a Notes: *1 OE may be delayed up to t^cc “ foE aft©*' the falling edge of CE without impact on tAcc- 

*2 top is specified from OE or CE, whichever occurs first. 

Output Float is defined as the point where data Is no longer driven. 


OPERATION TIMING DIAGRAM 


ADDRESS ^ 

^ ADDRESS 

VALID 

C“— 





1 1 

I -i 

> > 

lUJ 



• ^CE ^ 

2^ 

IDF 





OE ''•H- 

V,L- 


tOHj_ 

^ HIGH-Z 

toE 


Tacc 





VoH-___^_HIGH-Z _ /Zm 

r VALID OUTPUT ^ 


Vql- 



/ 


r 1 
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PROGRAMMING INFORMATION 


FUJITSU 

MBM27C128P.25 IIIH^ 


I PROGRAMMING 

i Upon delivery from Fujitsu, or after 
i each erasure (see Erasure section), the 

I 

Standard Programming 

if 

|| The programming mode is entered when 
+2IV is applied to the Vpp pin and CE 
1 and PGM are both at V|l- During pro- 
I gramming, CE is kept at V|l. A O.I/uF 
J capacitor between Vpp and GND is 
V needed to prevent excessive voltage 
transients, which could damage the 
device. The address to be programmed is 
applied to the proper address pins. 8 bit 

Quick Programming 

In addition to the standard 50 msec 
pulse width programming procedure, 
( the MBM27C128P can be programmed 
with a fast programming algorithm 
designed by Fujitsu called Quick Pro^*^. 
The algorithm utilizes a sequence of a 
1ms pulse to program each location. 
The programming mode is entered when 
+2IV and +6V are applied to the Vpp 
pin and Vcc P'^ respectively, and PGM 
and OE are V|h. During programming, 
CE is kept at V|l. A O.ljuF capacitor 
between Vpp and GND is needed to 
prevent excessive voltage transients 
I which could damage the device. The 
H address to be programmed is applied 
to the proper address pins. The 8 bit 
patgterns are placed on the respective 
data output pins. The voltage levels 
should be standard TTL levels. When 
both the address and data are stable, 
\ a sequence of a 1 msec, TTL low-level 
pulse is applied to the PGM pin and 


MBM27C128P has all 131,072 bits in 
the "1", or high, state. "OV' are loaded 


patterns are placed on the respective 
data output pins. The voltage levels 
should be standard TTL levels. When 
both the address and data are stable, a 
50 msec, TTL low-level pulse is applied 
to the PGM input to accomplish the 
programming, the procedure can be 
done manually, address by address. 


after that additional pulse is applied 
to the PGM pin to accomplish the pro¬ 
gramming. 

Procedure of Quick Pro^*^ (Refer to the 
attached flow chart.) 

1) Input the start address (Address=G) 

2) Set the Vcc=6Vand Vpp=21V 

3) Input data. 

4) Compare the input data with FF. 
If data are FF, go to the step 11). 
If not, proceed the next step. 

5) Clear the counter (X<-0). 

6) Apply QNE programming pulse to 
PGM pin (tpw = 1ms Typ.). 

7) Inclement the counter (X'^X+I). 

8) Compare the counter value with 20. 
If X=20, go to the step 10). If 
X<20, proceed the next step. 

9) Verify the data. If the programmed 
data are the same as the input data, 
proceed the next step. If not, go 
back to the step 6). 


into the MBM27C128P through the 
procedure of programming. 


randomly, or automatically via the pro- i 
per circuitry. All that is required is that | 
one 50 msec program pulse be applied || 
at each address to be programmed. It is 
necessary that this program pulse width 
not exceed 55 msec. Therefore, apply¬ 
ing a DC level to the PGM input is pro¬ 
hibited when programming. 


10) Apply the additional programming 
pulse to the PGM pin (1ms x X or 
Xms X 1). 

11) Compare the address with the end 
address. If the programmed address 
is the end address, proceed the next 
step. If not, go back to the step 3) 
for next address (G*^G+1). 

12) Verify the data. If the programmed 
data are not the same as the input i 
data, the part is failed. If the pro- j 
grammed data the same as the input 
data, programming is at an end. 

All that is required is that Initial 1 msec | 
program pulse and additional program 
pulse (21 msec Max.) be applied at each 
address to be programmed. It is neces¬ 
sary that one program pulse width does 
not exceed 21 msec. Therefore, apply¬ 
ing a DC level to the PGM Input is pro- ^ 
hibited when programming. 


Quick Pro^M js a trademark of FUJITSU LIMITED. 
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tmmm MBM27C128P-25 


PROGRAMMING INFORMATION (continued) 

ELECTRONIC SIGNATURE 

: The |\/IBM27C128P has an electronic sig- responding programming algorithm. outputs by toggling address line Aq 

nature mode which can be intended for The electronic signature is activated (pin 10) from Vil to Vm- The address 
use by programming equipment for the when+12V is applied to the address line lines from Ai through A-ia must be 
purpose of automatically matching the Ag (pin 24) of the MBM27C128P. Two hold at V|l during the electronic sig- 
device to be programmed with its cor- Identifier bytes are readed out from the nature mode. See the table below. 



Note: Ag = 12V±0.5V 

Ai thru As = Aio thru Ai3 = ^ = OE = V|L. 
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MBM27C128P-25 


FUJITSU 


1. Standard Programming 

DC CHARACTERISTICS 

(Ta = 25±5®C, Vcc = 5V±5%, = 21±0.5V) 


-^- 

Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Input Leakage Current 
(V,N = 5.25V/0.45V) 

•li 



10 

mA 

Vpp Supply Current During Programming 
Pulse (CE = ^ = V,l) 

Ipp2 



40 

mA 

Vcc Supply Current 

•CC3 



30 

mA 

Input Low Level 

V,L 

-0.1 


00 

o 

V 

Input High Level 

V,H 

2.0 


Vcc+0.3 

V 

Output Low Voltage During Verify 
(Iql ~ 2.1 mA) 

Vql 



0.45 

V 

Output High Voltage During Verify 
doH =-400iLtA) 

Vqh 

2.4 



V 


Note; * 1 Vcc be applied either coincidently or before Vpp and removed either coincidently or after Vpp. 

*2 Vpp must not be greater than 22 volts including overshoot. Permanent d evice damage may occur if the device is 
taken out or put into socket remaining Vpp = 21 volts. Also, during CE=PGM = V|l, Vpp must not be switched 
from 5 to 21 volts or vise-versa. 


AC CHARACTERISTICS 

(Ta = 25±5°C, Vcc = 5V±5%, Vpp * 21±0.5V) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Address Setup Time 

^AS 

2 



MS 

Chip Enable Setup Time 

^CES 

2 



MS 

Output Enable Setup Time 

^OES 

2 



MS 

Data Setup Time 

tos 

2 



MS 

Vpp Setup Time 

tvs 

2 



MS 

Address Hold Time 

tAH 

0 



MS 

Data Hold Time 

I 

o 

2 



MS 

Output Enable to Output Float Delay 

toF 

0 


130 

ns 

Data Valid from Output Enable 

tOE 



150 

ns 

pm Pulse Width 

tpw 

25 

50 

55 

ms 




10 
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1 MBM27C128P^25 


PROGRAMMING INFORMATION (continued) 


D 


■ 
I' 


I 

I 


2. Quick Programming 
DC CHARACTERISTICS 

(Ta = 25±5°C, Vci = 6V±0.25V, V*^ = 21 V±0.5V) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Input Leakage Current 
{V|N =6.25V/0.45V) 

Ili 



10 

iuA 

Vpp Supply Current During Programming 
Pulse (^=P^ = V|l) 

Ipp2 



40 

mA 

Vcc Supply Current 

•CC3 



30 

mA 

Input Low Level 

V,L 

-0.1 


0.8 

V 

Input High Level 

V,H 

2.0 


Vcc+0.3 

V 

Output Low Voltage During Verify 
(1oL = 2.1mA) 

< 

O 

r 



0.45 

V 

Output High Voltage During Verify 
doH =-400/iA) 

Vqh 

2.4 

i__ 


!-- 

V 


Note: * 1 Vcc ftiust be applied either coincidently or before Vpp and removed either concidently or after Vpp. 

* 2 Vpp must not be greater than 22 volts including overshoot. Permanent device damage may occur the device is 
taken out or put into socket remaining Vpp = 21 volts. Also, during CE = PGM = V||_, Vpp must not be switched 
from 6 to 21 volts or vise-versa. 

AC CHARACTERISTICS 

(Ta = 25±5°C, Vcc = 6V±0.25V, Vpp = 21 V±0.5V) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Address Setup Time 

^AS 

2 



jUS 

Chip Enable Setup Time 

tcES 

2 



MS 

Output Enable Setup Time 

toES 

2 



MS 

Data Setup Time 

tos 

2 



MS 

VppSetupTime 

tvs 

2 



MS 

Address Hold Time 

tAH 

0 



MS 

Data Hold Time 

tpH 

2 



MS 

Output Enable to Output Float Delay 

toF 

0 


130 

ns 

Data Valid from Output Enable 

toE 



150 

ns 

P^ Pulse Width 

tpw 

0.95 

___i 

1 

1.05 

ms 


m 
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PROGRAMMING FLOW CHART FOR Quick Pro 


Vcc " 6V±0.25V 
Vpp = 21V±0.5V 

Tpw » ImsiSOjus 
(# - Xms±5%) 

G : START ADDRESS 
N : STOP ADDRESS 
X : COUNTER VALUE 
MAXIMUM 42ms/BYTE 
MINIMUM 1.9ms/BYTE 



3 





FUJITSU 


MBM27C128P-25 


PACKAGE DIMENSIONS 

Standard 28-pin Plastic DiP (Suffix: -P) 


28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-28P-M02) 





Dimensions in 
inches (miilimeters) 

©FUJITSU LIMITED 1986 D28006S-2C 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical appljcations. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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MBM27C256AP.25 



CMOS 262144-BIT 
ONE TIME PROM 


September 1987 
Edition 1.0 


CMOS256K (262,144) BIT ONE TIME ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM27C256AP is a high speed 262,144 bits CMOS one time 
electrically programmable read only memory (OTPROM). It is especially well 
suited for application where rapid turn-around and/or bit pattern experimen¬ 
tation, and low-power consumption are important. 

The MBM27C256AP is fabricated using CMOS double polysilicon gate tech¬ 
nology with single transistor stacked gate cells and housed in standard 28-pin 
plastic DIP package. It is organized as 32,768 words by 8 bits for use in micro¬ 
processor applications. Single +5V operation greatly facilitates its use in 
systems. 

The MBM27C256AP has the same functions including write operations as 
MBM27C256A (EPROM) except for erase. 


• CMOS power consumption • Fast access time: 

Standby: 100 juA max. 250 ns max. (MBM27C256AP-25) 

Active: 30mA max. • TTL compatible Inputs/outputs 

• 32,768 words x 8 bits organize- • Three-state output with OR-tie 

tion, fully decoded capability 

• Single location programming • Single +5V supply, ±10% tolerance 

• Programmable utilizing the Quick • Standard 28-pin plastic 

Pro™ algorithm DIP: (Suffix: -P) 

• Programming voltage: 12.5V 

• No clocks required (fully static 
operation) 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


Rating 

Symbol 

Value 

Unit 

Temperature under Bias 

Tbias 

-25 to +85 

"C 

Storage Temperature 

Tstg 

-45 to+125 

"C 

All Inputs/Outputs Voltage 
with respect to GND 

V|n»Vout 

-0.6 to +7 

V 

Voltage on Ag with respect to GND 

Va9 

—0.6 to +13.5 

V 

Vpp Voltage with respect to GND 

Vpp 

-0.6 to +14 

V 

Supply Voltage with respect to GND 

< 

o 

o 

-0.6 to +7 

V 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

Quick Pro™ is a trademark of FUJITSU LIMITED 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU 

MBM27C256AP-25 


Fig. 1 - MBM27C256AP BLOCK DIAGRAM 


OE 

CE 


Aq 


As 


A© 

Ai4 




Vpp 


Vcc 


GND 


CAPACITANCE (Ta • 25°C, f = 1 MHz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 


o 

z 


4 

CD 

PF 

Output Capacitance (Vout " 0 V) 

CoUT 


8 

12 

P*" 
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FUJITSU 

MBM27C256AP.25 


FUNCTIONS AND PIN CONNECTIONS 


Function 
^\.(Pin No.) 

Mode 

Address Input 
(2~ 10,21, 

23, 25~27) 

Ag 

(24) 

Data I/O 
(11-13, 
15-19) 

CE 

(20) 

OE 

(22) 

Vcc 

(28) 

Vpp 

(1) 

GND 

(14) 

Read 

A|n 

A|n 

Dqut 

V,L 

V,L 

+5 V 

+5 V 

GND 

Output Disable 

A|n 

A|N 

High-Z 

V,L 

V,H 

+5V 

+5 V 

GND 

Standby 

Don't Care 

Don't Care 

High-Z 

V,H 

Don't Care 

+5 V 

+5 V 

GND 

Program 

A|n 

A|m 

Din 

V,L 

V,H 

+6 V 

+12.5 V 

GND 

Program Verify 

Ain 

Ain 

Dqut 

Don't Care 

V,L 

+6 V 

+12.5 V 

GND 

Program Inhibit 

Don't Care 

Don't Care 

High-Z 

V,H 

V,H 

+6 V 

+12.5 V 

GND 

Electronic Signature 

A|n 

+12 V 

Code 

V.L 

V.L 

+5 V 

+5V 

GND 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Vcc Supply Voltage* 

< 

o 

o 

4.5 

5.0 

5.5 

V 

Vpp Supply Voltage 

a. 

0. 

> 

Vcc“0.6 

< 

o 

o 

Vcc+0.6 

V 

Input High Voltage 

V,H 

2.0 


Vcc+0.3 

V 

Input Low Voltage 

V,L 

-0.1 


0.8 

V 

Operating Temperature 

Ta 

0 


70 

°C 


Note: *Vcc nnust be applied either before or coincident with Vpp arid removed either after or coincident with Vpp. 

DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Load Current (V|n = 5.5 V) 

Ili 



10 

ma 

Output Leakage Current (Vqut = 5.5 V) 

•lo 



10 

ma 

Vpp Supply Current (Vpp = Vcc - 0-5 V) 

Ipp 


1 

100 

/iA 

Vcc Standby Current (CE = V|h) 

isBI 



1 

mA 

Vcc Standby Current 

(CE = Vcc ± 0.3 V, louT = 0 mA) 

ISB2 


1 

100 

/iA 

Vcc Active Current (CE=\/^^_) 

•cci 



30 

mA 

Vcc Operation Current (f = 4 MHz, Iqut ” 0 mA) 

lcC2 



30 

mA 

Output Low Voltage (lt)L =2.1 mA) 

Vql 



0.45 

V 

Output High Voltage (Iqh =-400 juA) 

VoHI 

2.4 



V 

Output High Voltage (Iqh = -100 juA) 

VoH2 

Vcc-0.7 



V 


10 
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FUJITSU 

illlH MBM27C256AP.25 


Fig. 2 - AC TEST CONDITIONS (INCLUDING PROGRAMMING) 


Input Pulse Levels: 

0.45 V to 2.4 V 





Input Rise and Fall Times: 

^20 ns 



L/ 


Timing Measurement Reference Levels: 

1.0 V and 2.0 V for inputs 

0.8 V and 2.0 V for outputs 



= Cl 


Output Load: 

1 TTL gate and Cl = 100 pF 


77 

T 



AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

MBM27C256AP-25 

Units 

Min 

Typ 

Max 

Address Access Time* V (CE = OE = V|l) 

^ACC 



250 

ns 

^to Output Delay (OE = V|l) 

Ui 

o 



250 

ns 

6^ to Output Delay * ^ (^ = V| l ) 

toE 



100 

ns 

Address to Output Hold 

toH 

0 



ns 

Output Enable High to Output Float*^ 

^DF 

0 


60 

ns 


Notes: *1 OE may be delayed up to t/^cc “ ^OE ^^'® foiling edge of ^ without impact on t/^cc- 
*2 t 0 p is specified from OE or CE, whichever occurs first. 

Output Floating is defined as the point where data is no longer driven. 


OPERATION TIMING DIAGRAM 
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FUJITSU 

MBM27C256AP-25 


PROGRAMMING INFORMATION 


PROGRAMMING 

Upon delivery from Fujitsu, or after 
each erasure (see Erasure section), the 
MBM27C256AP has all 262,144 bits in 
the or high state. "O's" are loaded 
into the MBM27C256AP through the 
procedure of programming. 

The MBM27C256AP is programmed 
with a fast programming algorithm 
designed by Fujitsu called Quick Pro^*^. 
The programming mode is entered when 
+12.5V and +6V are applied to Vpp and 
Vcc respectively, and CE and OE are 
V|H- A 0.1 /liF capacitor between Vpp 
and GND is needed to prevent excessive 
voltage transients which could damage 
the device. The address to be pro¬ 
grammed is applied to the proper 
address pins. The 8 bit data pattern to 
be written is placed on the respective 
data output pins. The voltage levels 
should be standard TTL levels. When 
both the address and data are stable, 
a 1ms programming pulse is applied to 


^ and after that one additional pulse 
which is 3 times as wide as previous 
pulse is applied to ^ to accomplish 
the programming. 

Procedure of Quick Pro^*'^ (Refer to the 
attached flowchart.) 

1) Set the start address (=G) at the 

address pins. _ 

2) Set Vcc = 6V, Vpp = 12.5V and CE 
“ V|H . 

3) Clear the programming pulse coun¬ 
ter (X^O). 

4) Input data to respective pins. 

5) Apply ONE programming pulse 
(tpw = 1ms Typ.) to CE. 

6) Increment the counter (X <- X+1). 

7) Compare the number (=X) of 
applied programming pulse with 25 
and then verify the programmed 
data. If programmed data is veri¬ 
fied, go to the next step regardless 
of X value. If X = 25 and pro¬ 
grammed data is not verified, the 


device fails. If X = 25 and pro¬ 
grammed data is not verified, go 
back to the step 5). 

8) Apply one additional wide pro¬ 
gramming pulse to CE (3X ms). 

9) Compare the address with an end 
address (=N). If the programmed 
address is the end address, proceed 
to the next step. If not, increment 
the address (G G-i-1) and then go 
to the step 3) for the next address. 

10 ) Set Vcc = Vpp = 5V. 

11) Verify the all programmed data. If 
the verification succeeds, the pro¬ 
gramming completes. If any pro¬ 
grammed data is not the same as 
original data, the device fails. 

A continuous TTL low level should 
not apply to CE input pin during the 
program mode (Vpp = 12.5V, Vcc “ 6V 
and OE = V|h) because it is required 
that one programming pulse width does 
not exceed 78.75 ms at each address. 


ELECTRONIC SIGNATURE 
The MBM27C256AP has electronic sig¬ 
nature mode which is intended for use 
by programming equipment for the 
purpose of automatically matching the 
device to be programmed with its cor¬ 


responding programming algorithm. 

The electronic signature is activated 
when -t-12V is applied to address line Ag 
(pin 24) of the MBM27C256AP. Two 
identifier bytes are readed out from the 


outputs by toggling address line Aq 
( pin 10) from V|i_ to V|h. The address I; 

lines from A., to A^g must be hold at ; 

V|L to keep the electronic signature 
mode. See the table below. 


Ao 

Oi 

O2 

03 

04 

05 

Oe 

— 

O7 

Os 

Definition 

V,L 

0 

0 

1 

0 

0 

0 

0 

0 

Manufacture 

V,H 

0 

1 

0 

0 

X 

1 

1 

0 

Device 


Note: Ag = 12V±0.5V _ _ 

Ai thru Ae = A^gthru = CE = OE = V|l. 
Ai 4 = Either V|L or V|h 


Quick Pro^M is a trademark of FUJITSU LIMITED 
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FUJITSU 

MBM27C256AP.25 mmmM 


DC CHARACTERISTICS 

(Ta = 25±5°C, Vcc*"' = 6V±0.25V, Vpp*2 = 12.5V±0.3V) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage Current (V|n = 6.25V/0.45V) 

IlL 



10 

iuA 

Vpp Supply Current (CE = V||_, OE = V|h) 

Ipp2 



50 

mA 

Vpp Supply Current (OE = V|l) 

•PP3 



5 

mA 

Vcc Supply Current 

•cc 



100 

mA 

Input Low Level 

V|L 

-0.1 


0.8 

V 

Input High Level 

V,H 

2.0 


Vcc‘t^O.3 

V 

Output Low Voltage During Verify (Iql = 2.1mA) 

VoL 



0.45 

V 

Output High Voltage During Verify (Iqh = -400aiA) 

VoH 

2.4 



V 


Note: *1 Vcc ftiust be applied either coincidently or before Vpp and removed either concidently or after Vpp. 

*2 Vpp must not be greater than 14 volts including overshoot. Permanent device damage may occur if the device is 
taken out or put into socket remaining Vpp = 12.5 volts. Also, during CE = V|l, OE = V|h, Vpp must not be 
switched from Vqc to Vpp volts or vice versa. 


AC CHARACTERISTICS 

(Ta = 25±5°C, Vcc = 6V±0.25V, Vpp = 12.5V±0.3V 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Address Setup Time 

^AS 

2 



MS 

Output Enable Setup Time 

toES 

2 



MS 

Chip Enable Setup Time 

tcES 

2 



MS 

Data Setup Time 

tos 

2 



MS 

Vpp Setup Time 

^VPS 

2 



MS 

Vcc Setup Time 

^vcs 

2 



MS 

Address Hold Time 

^AH 

2 



MS 

Data Hold Time 

^DH 

2 



MS 

Chip Enable Hold Time 

Tceh 

2 



MS 

Output Enblea to Output Valid 

toE 



120 

ns 

Output Disable to Output Float Delay 

^DF 



105 

ns 

Programming Pulse Width 

tpw 

0.95 

1 

1.05 

ms 

Programming Pulse Number 

X 

1 


25 

times 

Additional Programming Pulse Width 

^APW 

2.85 


78.75 

ms 
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FUJITSU 

MBM27C256AP..25 


PACKAGE DIMENSIONS 

Standard 28-pin Plastic DIP (Suffix: -P) 


28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-28P-M02) 





Dimensions in 
inches (millimeters) 

©FUJITSU LIMITED 1986 D28006S-2C 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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CMOS 524288-BIT 
ONE TIME PROM 


FUJITSU 



MBM27C512P.25 


CMOS 512K (524,288) BIT ONE TIME ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 


September 1987 
Edition 1.0 


The Fujitsu MBM27C512P is a high speed 524,288 bits CMOS one time elec¬ 
trically programmable read only memory (OTPROM). It is especailly well 
suited for application where rapid turn-around and/or bit pattern experimen¬ 
tation, and low-power consumption are important. 

The MBM27C512P is fabricated using CMOS double polysilicon gate tech¬ 
nology with single transistor stacked gate cells and housed in standard 28-pin 
plastic DIP package. It is organized as 65,536 words by 8 bits for use in micro¬ 
processor applications. Single +5V operation greatly facilitates its use in 
systems. 

The MBM27C512P has the same functions including write operations as 
MBM27C512 (EPROM) except for erase. 


• CMOS power consumption 

Standby: 100 /xA max. 

Active: 30mA max. 

• 65,536 words x 8 bits organiza¬ 
tion, fully decoded 

• Single location programming 

• Programmable utilizing the Ouick 
ProTM Algorithm 

• No clocks required (fully static 
operation) 


• TTL compatible inputs/outputs 

• Fast access time: 

250 ns max. (MBM27C512P-25) 

• Three-state output with OR-tie 
capability 

• Output Enable (OE) pin for sim¬ 
plified memory expansion 

• Single +5V supply, ±10% tolerance 

• Standard 28-pin plastic 
DIP: (Suffix: -P) 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


Rating 

Symbol 

Value 

Unit 

Temperature under Bias 

Tbias 

-25 to +85 

°C 

Storage Temperature 

Tstg 

-45 to+125 

‘'C 

All Inputs/Outputs Voltage 
with respect to GND 

V|N/Vout 

-0.6 to 
Vcc+0.6 

V 

Voltage on Ag with Respect to GND 

Va9 

-0.6 to+13.5 

V 

Vpp Voltage with Respect to GND 

Vpp 

-0.6 to +22 

V 

Supply Voltage with respect to GND 

Vcc 

-0.6 to +7 

V 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

Quick ProTM is a trademark of FUJITSU LIMITED 



PLASTIC PACKAGE 
DIP-28P-M02 


PIN ASSIGNMENT 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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ilililM 

FUJITSU 

MBM27C512P-25 ||||||H^ 


FUNCTIONS AND PIN CONNECTIONS 


Function 
\^Pin No.) 

Mode 

Address Input 
(1~10,21,23-'27) 

Data I/O 
15~19) 

CE 

(20) 

OE/Vpp 

(22) 

Vcc 

(28) 

GND 

(14) 

Read 

z 

< 

DquT 

V,L 

V,L 

5V 

GND 

Output Disable 

A|N 

High-Z 

V,L 

V,H 

5V 


Standby 


High-Z 

V,H 

Don't Care 

5V 

GND 

Program 

A|N 

D|n 

V,L 

12.5 V 

6V 

GND 

Program Verify 

A|N 

DqUT 

V,L 

V,L 

6V 


Program Inhibit 

Don't Care 

High-Z 

V,H 

12.5V 

6V 

GND 


RECOMMENDED OPERATING CONDITIONS (Referenced to GND) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Vcc Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

y 

Input High Voltage 

V,H 

2.0 


Vcc +0.3 

V 

Input Low Voltage 

V,L 

-0.1 


0.8 

V 

Operating Temperature 

Ta 

0 


70 

°C 


DC CHARACTERISTICS (Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Input Load Current (V|n = 5.5 V) 

IIliI 



10 

ma 

Output Leakage Current (Vqut = 5.5 V) 

iiloI 



10 

ma 

Vcc Standby Current = V|h ) 

ISB1 



1 

mA 

Vcc Standby Current 

(CE = Vcc +0.3 V, Iqut ” 0 mA) 

ISB2 


1 

100 

ma 

Vcc Active Current 
(CE = V|L, Iqut ” 0 mA) 

Icci 


4 

30 

mA 

Vcc Operation Current 
(f = 4 MHz, Iqut = 0 mA) 

ICC2 


10 

30 

mA 

Output Low Voltage (Iql " 2.1 mA) 

VoL 



0.45 

V 

Output High Voltage (Iqh = -400 juA) 

Vqhi 

2.4 



V 

Output High Voltage (Iqh = -lOOjuA) 

VoH2 

o< 

o 

1 

o 

Lj 



V 


10 
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MBM27C512P.25 


Fig. 2 - AC TEST CONDITIONS (INCLUDING PROGRAMMING) 


Input Pulse Levels: 0.45V to 2.4V 

Input Rise and Fall Times: ^20ns 

Timing Measurement Reference Levels: 0.8V and 2.0V for inputs 

0.8V and 2.0V for outputs 

Output Load: 1 TTL gate and Cl = lOQpF 



m 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

MBM27C512P-25 

Units 

Min 

Typ 

Max 

Address Access Time ^ 

fACC 



250 

ns 

CE to Output Delay 

tcE 



250 

ns 

OE to Output Delay*^ 

toE 



100 

ns 

Address to Output Hold 

toH 

0 



ns 

Output Enable High to Output Float*^ 

toF 

0 


60 

ns 


Notes: *1 OE may be delayed up to t^cc ~ foE ^^er the falling edge of CE without impact on tAcc- 

*2 top is specified from OE or CE, whichever occurs first. 

Output Float is defined as the point where data is no longer driven. 


OPERATION TIMING DIAGRAM 
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MBM27C512P-25 


PROGRAMMING INFORMATION 




PROGRAMMING 

; Upon delivery from Fujitsu, or after 
; each erasure (see Erasure section), the 
MBM27C512P has ail 524,288 bits in 
V the "1", or high state. “O's" are loaded 
; into the MBM27C512P through the 
procedure of programming. 

The MBM27C512P is programmed with 
3 a fast programming algorithm designed 
I by Fujitsu called Quick Pro”’’’^. The 
i programming mode is entered when 
r + 12.5V and + 6 V are appM^ to Vpp and 
% Vcc respectively, and CE is V|h. A 
I O.ljuF capacitor between Vpp and GND 
is needed to prevent excessive voltage 
transients which could damage the 
device. The address to be programmed 
is applied to the proper address pins. 
The 8 bit data pattern to be written is 
placed on the respective data output 
I pins. The voltage levels should be stand¬ 
ard TTL levels. When both the address 
and data are stable, a 1 ms programming 


pulse is applied to CE and after that one 
additional pulse which is 3 times as wide 
as previous pulse is applied to CE to 
accomplish the programming. 

Procedure of Quick Pro''’''^ (Refer to the 
attached flowchart.) 

1) Set the start address (=G) at the 

address pins. _ 

2) Set Vcc = 6 V, Vpp = 12.5V and CE 
= V|H . 

3) Clear the programming pulse coun¬ 
ter (X^O). 

4) Input data to respective pins. 

5) Apply ONE programming pulse 
(tpw = 1ms Typ.) to CE. 

6 ) Increment the counter (X X+1). 

7) Compare the number (=X) of 
applied programming pulse with 25 
and then verify the programmed 
data. If programmed data Is veri¬ 
fied, go to the next step regardless 
of X value. If X = 25 and pro¬ 
grammed data Is not verified, the 


device fails. If X < 25 and pro- ;| 
grammed data is not verified, go p 
back to the step 5). 

8 ) Apply one additional wide pro¬ 
gramming pulse to CE (3X ms). 

9) Compare the address with an end 
address (=N). If the programmed 
address is the end address, proceed 
to the next step. If not, increment 
the address (G *<- G+1) and then go 
to the step 3) for the next address. 

10) Set Vcc = Vpp = 5V. 

11) Verify the all programmed data. If 
the verification succeeds, the pro¬ 
gramming completes. If any pro¬ 
grammed data is not the same as 
original data, the device fails. 

A continuous _TTL low level should 
not apply to CE input pin during the 
program mode (Vpp = 12.5V and Vcc = 

6 V) because it is required that one pro¬ 
gramming pulse width does not exceed 
78.75 ms at each address. 


ELECTRONIC SIGNATURE 

The MBM2'7C512P has electronic sig¬ 
nature mode which is intended for use 
by programming equipment for the 
purpose of automatically matching the 
device to be programmed with its cor¬ 


responding programming algorithm. 

The electronic signature is activated 
when +12V is applied to address line Ag 
(pin 24) of the MBM27C512P. Two 
identifier bytes are readed out from the 


outputs by toggling address line A© 
(pin 10) from V|l to Vm. The address 
lines from Ai to A 13 must be hold at 
V|L to keep the electronic signature 
mode. See the table below. 


Aq 

Oi 

02 

03 

04 

05 

Oe 

O7 

Os 

Definition 

V,L 

0 

0 

1 

0 

0 

0 

0 

0 

Manufacture 

V,H 

1 

1 

0 

0 

0 

1 

1 

1 

Device 



Note: Ag = 12V ± 0.5V _ _ 

Ai thru Ag “ A10 thru A13 = CE = OE * V|l. 
Ai4 = Ai 5 = Either V,l or V,h 


Quick Pro’’’’^ is a trademark of FUJITSU LIMITED 


10-29 




10-30 






FUJITSU 

MBM27C512P-25 


DC CHARACTERISTICS | 

(Ta = 25±5°C, Vcc = 6V ± 0.25V, VpV = 12.5V±0.3V) | 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Input Leakage Current 
(V,N = 5.25 V/0.45 V) 

I'ul 



10 

ma 

Vpp Supply Current During 

Programming Pulse 
(CE = V|l) 

Ipp 



50 

mA 

Vcc Supply Current 

Ice 



30 

mA 

Input Low Level 

V,L 

-0.1 


0.8 

V 

Input High Level 

V,H 

2.0 


Vcc + 0.3 

V 

Output Low Voltage During Verify 
(loL = 2.1mA) 

VoL 



0.45 

V 

Output High Voltage During Verify 
(Ioh = -400mA) 

_1 

Vqh 

2.4 



V 


Note: *1 Vcc be applied either coincidently or before Vpp and removed either coincidently or after Vpp. 

*2 Vpp must not be greater than 14 volts including overshoot. Permanent device damage may occur if the device is 
taken out or put into socket remaining Vpp = 12.5 volts. Also, during ^ = V|l , Vpp must not be switched 
from 5 to 12.5 volts or vice-versa. 
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Value 

Min 

Typ 

2 



2 
















FUJITSU 

MBM27C512P-25 


PACKAGE DIMENSIONS 

Standard 28‘pin Plastic DIP (Suffix: -P) 


28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-28P-M02) 





Dimensions in 
inches (millimeters) 

FUJITSU LIMITED 1986 D28006S-2C 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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Section 11 



CMOS 

EEPROMs 


Maximum 




Access 


Package 


Sealing 

Page 

Device 

Time(ns} 

Capacity 

Options 


Method 

11-3 

MBM28C64-25 

250 

65536 bits 

28-pin Piastic 

DIP 

Plastic 


MBM28C64-35 

350 

(8192W X 8b) 

28-pin Ceramic DiP 

CERDIP 

11-11 

MBM28C65-25 

250 

65536 bits 

28-pin Plastic 

DIP 

Plastic 


MBM28C65-35 

350 


28-pin Ceramic DIP 

CERDIP 

11-19 

MBM28C256 

150 

262144 bits 

28-pln Plastic 

DIP 

Plastic 


(32768W X 8 b) 


11 
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CMOS 65536-BIT 
ELECTRICALLY ERASABLE 
PROGRAMMABLE ROM 


September 1987 


CMOS 8192x8 ELECTRICALLY ERASABLE 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM 28C64 is a high speed 65,536 bits CMOS electrically erasable 
and electrically programmable read only memory (EEPROM) using a single 
5 V supply. It is especailly well suited not only for application where rapid 
turn-around, and/or bit pattern experimentation and low-power consumption 
are important but also as replacement of battery-backed-up RAM application. 

The MBM 28C64's write operation is similar to that of a Static RAM. Byte 
write operation is initiated with a TTL low level signal to the WE pin, and 
addresses and data which are internally latched allow the system to do for 
other tasks during the write operation. 

The MBM 28C64 automatically erases the memory bit pattern previously 
written and then co mplete s writing/verifying a new pattern. 

It also has a good DATA Polling function to make the processor realized the 
completion of write operation by data bus line. 

The MBM 28C64 is fabricated using CMOS double polysilicon gate technology 
with stacked gate cells and housed in standard 28-pin DIP package. 


8,192 words x 8 bit, fully decoded 
Internally latched address/data in 
writing 

Automatic Erase before Write 
Self timed Byte Write 
Data protection from short wr¬ 
ite pulse or noise on WE 

On chip data verification 
Chip Erase capability using ex¬ 
ternal power supply. 

Write status identificator 
DATA POLLING 

Lower power 

Active; 110 mW/MHz max. 
Standby: 550/nW max. 

Single +5V supply, ±10% toler¬ 
ance 


• Access time 

250 ns max. (MBM 28C64-25) 
350 ns max. (MBM 28C64-35) 

• TTL compatible input/output for 
fully MPU interface 

• Tri-state output for wired-OR 
capability 

• Output enable (OE) for simple me¬ 
mory expansion 

• Minimum Endurance of 10000 
Erase/Write cycle per Byte 

• JEDEC approved pin assignme¬ 
nt and package 

• Standard 28 pin CERAMIC (CER- 
DIP) package; Suffix: -Z 

• Standard 28 pin PLASTIC DIP 
package: Suffix: -P 


ABSOLUTE MAXIMUM RATINGS (See NOTE) _ 

Rating Symbol Value Unit 

Supply Voltage with Respect to GND Vqc -0.3 to +7.0 V 

All Input/output Voltage with m ♦« \/ 4 - 0*5 v 

Respect to GND _ VlN.VpuT -0.3 to Vcc^O.3 V 

Voltag on Ag with Respect to GND V^g -0.3 to +13.5 V 

Voltage on OE with Respect to GND Vqe -0-3 to +15.5 V 

Temperature under Bias Tgi/j^S -25 to+85 °C 

Z ! Ceramic -r -65 to+125 ©..x 

storage Temperature [—^ 3 ,,.,7 | Tstg [ - 145 ,0 .^25 | C 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


4P*' 


PLASTIC PACKAGE 
DIP-28P-M02 



CERAMIC PACKAGE 
DIP-28C-C02 



PIN ASSIGNMENT 


NC □ 

1 ^ 

28 

□ Vcc 

A12C 

2 

27 

□ WE 

A7 c 

3 

26 

□ NC 

Ae C 

4 

25 

□ As 

A5 c 

5 

24 

□ A9 

A4 c 

6 

23 

□ A,, 

A3 c 

TOP VIEW 




22 

□ OE 

A2 C 

8 

21 

□ A,o 

A, C 

9 

20 

II CE 

Ao C 

10 

19 

□ I/Os 

I/O, c 

11 

18 

□ I/O7 

I/02C 

12 

17 

□ I/Os 

I/03II 

13 

16 

□ I/O5 

GND [I 

14 

15 

D 1/O4 






This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU MBM28C64-25 
:MBM28C64-35 


BLOCK DIAGRAM 


GNO 



CAPACITANCE (Ta =25°C,f = 1MHz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Pin Capacitance (V|n = OV) 

C||SJ 



10 

PF 

Output Pin Capacitance (Vouj 

CoUT 



10 

pF 
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MBM28C64-25 FUJITSU 
MBM28C64-35 


FUNCTION TRUTH TABLE 


Pin Name 

Mode 

Address 

CE 

OE 

WE 

Data I/O 

Power 

Read 

A|N 


V,L 

V,H 

Dqut 

Active 

Standby and 

Write Inhibit 

X 


X 

X 


Standby 

Write 

A|N 

V,L 

IQIIII 

V,L 

D|n 

Write 

DATA POLLING* 

Ain 





Write 


A|N 

■ 

V,L 

X 


Active 

X 

V,H 

Chip Erase 

X 


VoE 

V,L 

V,H 

Chip Erase 


Note: X Can be either V|l or V|h . 


VoE 13.5V ± 1.5V 

* The address must be applied the written address and the ail output data becomes input data from the point 
where the write mode is completed. 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max* 

Unit 

Vcc Supply Voltage 

< 

o 

o 

4.5 

5.0 

5.5 

V 

Input High Voltage 

V,H 

2.0 


Vcc+0.3 

V 

Input Low Voltage 

V|L 

-0.1 


0.8 

V 

Operating Temperature 

Ta 

0 


70 

°C 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Condition 

Symbol 

Min 

Max 

Unit 

input Leakage Current 

V|N =5.5V 

Ili 

-10 

10 

ptA 

Output Leakage Current 

Vqut ~ 5.5V 

•lo 

-10 

10 

ma 

Vcc Standby Current 

CE = V,h 

Ubi 


1 

mA 

Vcc Standby Current 

^ = Vcc±0.3V 

ISB2 


100 

ma 

Vcc Active Current 

^=V,u 

•cci 


20 

mA 





20 

mA 

Vcc Write Current 

CE = V,l,WE = V,l 

•ccw 


40 

mA 

Vcc Chip Erase Current 

^ = VVE = V,l,OE = Voe 

•cCE 


100 

mA 

Output Low Level 

Iql ”2.1 mA 

VoL 



V 

Output High Level 

Iqh = -400m A 

VoH 

2.4 


V 

Write Inhibit Vcc Level 


V|NH 


3 

V 

Chip Erase Voltage 


Vqe 

12 

15 

V 


11 
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MBM28G64.25 

MBM28C64-35 


FUJITSU 


Input pulse levels: 

Input Rise/Fall Times: 

Input Reference Levels: 

AC TEST CONDITIONS 

0.45V to 2.4V 
<20ns 

1.0V to 2.0V 

o-- 

r-O- 

"" C. 

—o 

Output Reference Levels: 

O.SV to 2.0V 


- 


Output Load: 

1 TTL gate and Cl = lOOpF 

7 

T 



AC CHARACTERISTICS (READ) 

(Recommendeil operating conditions unless otherwise noted.) 


. 

Parameter 

Symbol 

MBM28C64-25 

MBM 28C64-35 

Unit 

Min 

Max 

Min 

Max 

Address Access Time 

^ACC 


250 


350 

ns 

CE to Output Delay 

fcE 


250 


350 

ns 

OE to Output Delay* 1 

fOE 


Too 


120 

ns 

OE High to Output 

f OH 

0 


0 


ns 

OE High to Output Float*2 

toF 


60 


80 

ns 


Note: *1 toE delays uptAcc-^oE after the falling edge of CE without impact on tAcc- 
*2 toF is specified from OE or CE, whichever occurs first. 

Output Float is defined as the point where data is no longer driven. 


AC CHARACTERISTICS (BYTE WRITE) 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Address Setup Time 

fAS 

20 



ns 

Chip Enable Setup Time 

tcs 

0 



ns 

Output Enable Setup Time 

tOES 

20 



ns 

Write Pulse Width 

twp 

100 



ns 

Address Hold Time 

tAH 

50 



ns 

Data Setup Time 

tos 

50 


■ 

ns 

Data Hold Time 

fpH 

20 



ns 

Chip Enable Hold Time 

tCH 

0 



ns 

Output Enable Hold Time 

fOEH 

20 




Write Enable hold Time 

fWEH 

10 

1 


ns 

Byte Write Cycle Time 

tWR 


, 

10 

ms 

Write Recovery Time 

tRE 

50 



ns 

Number of Write per Byte 

n 

._1 

10 ^ 



xIOOO 
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MBM28C64-25 

MBM28C64-35 


FUJITSU 


WRITE INFORMATION 


BYTE WRITE 

The MBM 28C64's write mode is similar 
to that of Static RAM. The write cycle 
is completely self-timed, and initiated 
by a low going TTL pulse on the WE 
pin. On the falling edge of WE, the 
address data is latched. On the rising 
edge, the input data is latched. During 
the write cycle, the MBM 28C64 auto¬ 
matically erases the memory data 
previously written and new data written 
into the memory is verified to ensure 
successufully the byte write. 

CHIP ERASE 

The MBM 28C64 has a chip erase mode 
using external power supply which all 
data can be written to high state (=the 


erased state). The c hip erase mode is 
initiated by setting OE to 13^V and 
applying low TTL level to WE while 
holding all data inputs on high TTL 
level. 

DATA POLLING 

The MBM 28C64 features DATA Polling 
to signal the completion of a byte write 
cycle. During a write cycle, an at- 
temped read of the last byte written 
results in the data complement of that 
byte at I/Os. After completion of the 
write c ycle, true data is available. 

DATA Polling allows a simple read/ 
compare operation to determine the 
status of the chip eliminating the need 
for external hardware. 


DATA PROTECTION 

The MBM 28C64 has three features to 
prevent a erroneous initiation of write 
mode. 

Vcc Detecter: When the Vcc is less 
than +3V during Vcc power-on and 
power-off, the write function is inhi¬ 
bited. 

Noise Filter: When initiating write 
cycle, the write pulse of less than 

20ns is locked. _ 

Wrr^lnhibit: When OE is low TTL or 
CE is high TTL, the initiation of 
write cycle is inhibited. 


AC CHARACTERISTICS (data polling) 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Typ 


Unit 

Address Setup Time to WE 

tACS 

20 



ns 

Address Access Time 

tACC 



350 

ns 

Output Enable Access Time 

toE 



120 

ns 


Note *1 toE delays up to tAcc’^OE the falling edge of CE without impact on tAcc- 


DATA PULLING WAVEFORM 



Note: * Oi through O7 are in High-Z state till end of write. 
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MBM28C64-25 Fujitsu 
MBM28C64-35 


AC CHARACTERISTICS (CHIP ERASE*) 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Chip Enable Setup Time 

^cs 

150 



ns 

Output Enable Setup Time 

1^0ES 

150 



ns 

Write Pulse Width 

twp 

5 


20 

ms 

Data Setup Time 

^DS 

150 



ns 

Data Hold Time 

^DH 

100 



ns 

Chip Enable Hold Time 

^CH 

100 



ns 

Output Enable Hold Time 

^OEH 

100 



ns 


Note: *0E = 13.5V ± 1.5V 


— V,h"" ^ 

CE 

V,L- 

VoE- ^ 

V..- 

CHIP ERASE WAVEFORM 

\_ 



— -— ^CH 


— ^OES — ► 


—tOEH— 

V|H- 

V„- / 


— tDS— - 




s 

— -twp-^ 



- V| H — ^ 

WE 

V,L- 

t - 
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FUJITSU 


MBM28C64-25 

MBM28C64-35 


PACKAGE DIMENSIONS 

Standard 28-pin Plastic DIP (Suffix: -P) 



© FUJITSU LIMITED 1986 D28006S-2C 


Standard 28-pin Ceramic DIP (Suffix: -Z) 


28-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-28C-C02) 




The Information contained in 
this document does not convey 
any license under copyrights, 
patent rights, software rights or 
trademarks claimed by Fujitsu. 
Circuit diagrams utilizing 
Fujitsu products are included as 
a means of illustrating typical 
applications. Complete informa¬ 
tion sufficient for construction 
purposes is not necessarily 
given. The information con¬ 
tained in this document has 
been carefully-checked and is 
believed to be reliable. However, 
Fujitsu assumes no responsibi¬ 
lity for inaccuracies. Fujitsu 
reserves the right to change 
products or specification with¬ 
out notice. 
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FUJITSU 



CMOS 65536-BIT 
ELECTRICALLY ERASABLE 
PROGRAMMABLE ROM 


MBM28C65.25 

MBM28C65-35 


CMOS 8192 X 8 ELECTRICALLY ERASABLE 


September 1987 
Edition 2.0 


PROGRAMMABLE READ ONLY MEMORY 


The Fujitsu MBM 28C65 is a high speed 65,536 bits CMOS electrically erasable 
and electrically programmable read only memory ( EEPROM )using a single 
5V supply. It is especially well suited not only for application where rapid 
turn-around and/or bit pattern experimentation and low-power consumption 
are important but also as replacement of battery-backed-up RAM application. 

The MBM 28C65's write operation is similar to that of a Static RAM. Byte 
write operation is initiated with a TTL low level signal to the WE pin, and 
addresses and data which are internally latched allow the system to do for 
other tasks during the write operation. 

The MBM 28C65 automatically erases the memory bit pattern previously 
written and then completes writing/verifying a new pattern. 

It also has a good DATA Polling function to make the proc essor realized the 
completion of write operation by data bus line and RDY/BSY control. 

The MBM 28C65 is fabricated using CMOS double polysilicon gate technology 
with stacked gate cells and housed in standard 28-pin DIP package. 


• 8,192 words x 8 bit, fully decoded 

• Internally latched address/data in 
writing 

• Automatic Erase before Write 

• Self timed Byte Write 

• Data protection from short wr¬ 
ite pulse or noise on WE 

• On chip data verification 

• Chip Erase capability using ex¬ 
ternal power supply. 

• Write status identificator 

DATA POLLING 

• Lower power 

Active: 110 mW/MHz max. 

Standby: 550 jliW max. 

• Single +5V supply, ±10% toler¬ 
ance 


• Access time 

250 ns max. (MBM 28C65-25) 
350 ns max. (MBM 28C65-35) 

• TTL compatible input/output for 
fully MPU interface 

• Tri-state output for wi red-0 R 
capability 

• Output enable (OE) for simple me¬ 
mory expansion 

• Minimum Endurance of 10000 
Erase/Write cycle per Byte 

• JEDEC approved pin assignme¬ 
nt and package 

• Standard 28 pin CERAMIC (CER- 
DIP) package: Suffix: -Z 

• Standard 28 pin PLASTIC DIP 
package: Suffix: -P 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage with Respect to GND 

Vcc 

-0.3 to +7.0 

V 

All Input/output Voltage with 

Respect to GND 

V|N/ Vqut 

—0.3 to V 0 Q+O .3 

V 

Voltag on Ag with Respect to GND 

Va9 

-0.3 to +13.5 

V 

Voltage on OE with Respect to GND 

VoE 

-0.3 to +15.5 

V 

Output Current on RDY/BSY with 
Tespect to GND 

■os 

+ 10.0 

mA 

Temperature under Bias 

Tbias 

-25 to +85 

°C 

_-r --- Ceramic 


-65 to +125 


oxoiaQ^ 1 ©mpBraiurc ^ 

1 idstic 

■STG 

-45 to+125 

c 


NOTE: Permanent device damage may occur If ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



PIN ASSIGNMENT 


RDY/BSY 11 

1 ^ 

28 

rr 

< 

0 

0 

Ai 2 C 

2 

27 

□ WE 

Ay [I 

3 

26 

□ NC 

As-C 

4 

25 

□ Ag 

AbC 

5 

24 

□ Ag 

A4C 

6 

23 



TOP VIEW 



A3 \z 


22 

□ OE 

Ajc: 

8 

21 

□ A10 

A,[: 

9 

20 


Aq C 

10 

19 

□ I/Os 

1 /O 1 c 

11 

18 

□ 1 /O 7 

I /02 [I 

12 

17 

□ l/Oe 

I/ 03 C 

13 

16 

□ I/O 5 

GND[I 

14 

15 

□ 1 /O 4 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. How/ever, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU MBM28C65-25 
MBM28C65-35 


BLOCK DIAGRAM 


GND 



CAPACITANCE (Ta =25°C,f = 1MHz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Capacitance (V|M = OV) 

C|isi 



10 

PF 

Output Capacitance (Vouj ^ OV) 

CouT 



10 

pF 
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MBM 28C65-25 FUJITSU 
MBM 28C65.35 


FUNCTION TRUTH TABLE 



Standby and 
Write Inhibit 


DATA POLLING* 


High-Z Standby 

D|n Write 

I/Os = Is 

l/Oi to I/O7 Write 

-High-Z 


Write V,L X 

, ..... A||vi X ----— High-Z High-Z Active 

Inhibit X V|H 

Chip Erase X | Vil | Vqe Vil Vql _ V,h Chip Erase 

Note X: Can be either V|l to V|h. 

Vqe: 13.5V ± 1.5V 

*: The address must be applied the written address and the all output data becomes input data from the point where 

the write mode is completed. 

RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND)____ 


Parameter 


Vcc Supply Voltage 


Input High Voltage 



Max 




Operating Temperature 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 





12 


15 


V 
































































FUJITSU MBM28C65-25 
MBM28C65-35 


AC TEST CONDITIONS 


Input pulse levels: 

Input Rise/Fall Times: 

Input Reference Levels: 
Output Reference Levels: 

Output Load: 


0.45V to 2.4V 
< 20 ns 

1.0V to 2.0V 
0.8V to 2.0V 

1 TTL gate and Cl = lOOpF 



AC CHARACTERISTICS (READ) 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

MBM 28C64-25 

MBM 28C64-35 

Unit 

Min 

Max 

Min 

Max 

Address Access Time 

^ACC 


250 


350 

ns 

CE to Output Delay 

^CE 


250 


350 

ns 

^ to Output Delay*'! 

^OE 


100 


120 

ns 

OE High to Output 

Toh 

0 


0 


ns 

CE, OE High to Output Float*2 

^DF 


60 


80 

ns 


Note: *1 toE delays up ^acc^oe afterthe falling edge of Cl without impact on tAcc- 
*2 toF is specified from Ol or CE, whichever occurs first. 

Output Float is defined as the point where data is no longer driven. 


AC CHARACTERISTICS (BYTE WRITE) 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 


Typ 


Unit 

Address Setup Time 

^AS 

20 



ns 

Chip Enable Setup Time 

tcs 

0 



ns 

Output Enable Setup Time 

toES 

to 

o 



ns 

Write Pulse Width 

twp 

100 



ns 

Address Hold Tirne 

^AH 

50 



ns 

Data Setup Time 

^DS 

50 



ns 

Data Hold Time 

^DH 

20 



ns 

Chip Enable Hold Time 

^CH 

0 



ns 

Output Enable Hold Time 

I^OEH 

20 



ns 

Write Enable Hold Time 


10 



ns 

Time to Device Busy 

tpB 



120 

ns 

Byte Write Cycle Time 

twR 



10 

ms 

Write Recovery Time 


50 



ns 

RDY/BSY to Output Time* 

^RBQ 



100 

ns 

Number of Write per Byte, 

n 

10 





Note: * If CE = OE = V|l and RDY/BSY is going to OFF, The readed data is valid after tpso 
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FUJITSU mBM 28C65-25 
MBM.28C65.35 


WRITE INFORMATION 

BYTE WRITE 

The MBM 28C65's write mode is similar 
to that of Static RAM. The write cycle 
is completely self-timed, and initiated 
by a low going TTL pulse on the WE 
pin. On the falling edge of WE, the 
address data is latched. On the rising 
edge, the input data is latched. During 
the write cycle, the MBM 28C65 auto¬ 
matically erases the memory data 
previously written and new data written 
into the memory is verified to ensure 
successufully the byte write. 

The RDY/BSY pin (Pin 1 ) goes to a 
low TTL level Indicating that the 
MBM 28C6 5 is in a write cycle. When 
RDY/BSY goes back to a high imped¬ 
ance state, the MBM 28C65 has com¬ 
plete writing, and is re^dy to execute 


another cycle. 

CHIP ERASE 

The MBM 28C65 has a chip erase mode 
using external power supply which all 
data can be written to high state (* the 
erased state). The c hip erase mode is 
initiated by setting OE to 13.5V and 
applying low TTL level to WE while 
holding all data inputs on high TTL 
level. 

DATA POLLING 

The MBM 28C65 features DATA Polling 
to signal the completion of a byte write 
cycle. During a write cycle, an at- 
temped read of the last byte written 
results in the data complement of that 
byte at I/Os- After completion of the 
write cycle, true data is available. 


DATA Polling allows a simple read/ 
compare operation to determine the 
status of the chip eliminating the need 
for external hardware. 

DATA PROTECTION 

The MBM 28C65 has three features to 
prevent a erroneous initiation of write 
mode. 

Vcc Detecter: When the Vcc is less 
than +3V during Vcc power-on and 
power-off, the write function is inhi¬ 
bited. 

Noise Filter: When initiating write 
cycle, the write pulse of less than 

20 ns is locked. _ 

Wri^^lnhibit: When OE is low TTL or 
CE is high TTL, the initiation of 
write cycle is inhibited. 


AC CHARACTERISTICS (DATA POLLING) 


(Recommended operating conditions uniess otherwise noted.) 


Parameter 

Symbol 

Min 

Typ 

Max 



tACS 

20 



ns 

Address Access Time 

f ACC 



350 

ns 

Output Enable Access Time 

toE 



120 

ns 












AC CHARACTERISTICS (CHIP ERASE*) 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Chip Enable Setup Time 

tcs 

150 

Output Enable Setup Time 

toES 

150 

Write Pulse Width 

twp 

5 

Data Setup Time 

^DS 

150 

Data Hold Time 

^DH 

100 

Chip Enable Hold Time 

^CH 

100 

Output Enable Hold Time 

^OEH 

100 

Time to Device Busy 

toB 


Time to Device Ready 

^DR 



lllllllllllllllltlllllH^^ 

MBM28C65-25 FUJITSU 
MBM28C65-35 illilllllllllllllllH 




















FUJITSU MBM28C65-25 
MBM28C65-35 


PACKAGE DIMENSIONS 

Standard 28-pin Plastic DIP (Suffix: -P)_ 



Standard 28-pin Ceramic DIP (Suffix: -Z) 



The Information contained in 
this document does not convey 
any license under copyrights, 
patent rights, software rights or 
trademarks claimed by Fujitsu. 
Circuit diagrams utilizing 
Fujitsu products are included as 
a means of illustrating typical 
applications. Complete informa¬ 
tion sufficient for construction 
purposes is not necessarily 
given. The information con¬ 
tained in this document has 
been carefuMy-checksd and is 
believed to be reliable. However, 
Fujitsu assumes no responsibi¬ 
lity for inaccuracies. Fujitsu 
reserves the right to change 
products or specification with¬ 
out notice. 
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256K CMOS 
ELECTRICALLY 


MBM28C256 


FUJITSU 



April 1988 
Edition 1.0 


256K BIT(32,768 x 8) CMOS ELECTRICALLY ERASABLE 
PROGRAMMABLE READ ONLY MEMORY 

The Fujitsu MBM28C256 Is a high speed read-only static memory that is electrically 
erasable and reprogrammable. The device contains 262,144 reprogrammable bits 
organized In a 32,768-byte/8-blt format. 

The MBM28C256 has a high-voltage generator on chip; which allow to program or 
erase data using single +5V supply, the write operation can be similar to that of a 
static RAM. 

The MBM28C256 is fabricated using CMOS double polyslllcon gate technology with 
stacked gate cells and housed in a standard 28-pln plastic DIP package. 

• 32,768-byte/8-bit organization with on-chip decoding 

• Internally latched address/data In writing 

• Automatic Erase before Write 

• Single-byte or 64-byte programming capability 

• Data protection from short write pulse or noise on We 

• Software data protection 

• Chip Erase capability using external power supply 

• Write status Identificator DATA POLLING 

• Single +5V{±10%) power supply with low current drain: 

Active operation : 50 mA max. 

Standby operation: 0.1mA max. 

• Fast access time : 

150 ns max. (MBM28C256-15) 

• TTL-compatible Inputs/outputs 

• Three-state output for wIred-OR capability 

• Output enable (OE) for simple memory expansion 

• Minimum Endurance of 10000 Erase/Write cycle per Byte 

• JEDEC approval pin assignment and package 

• Standard 28-pln PLASTIC DIP package (600mil): Suffix -P 



PLASTIC PACKAGE 
(DIP-28P-M02) 


PIN ASSIGNMENT 







A14 CI 

1 

28 

□ 

Vcc 

A12 CI 

2 

27 

□ 

WE 

A7 IZ 

3 

26 

□ 

A13 

Ae IZ 

4 

25 

□ 

A8 

As □ 

5 

24 

□ 

Ao 

A4 IZ 

6 

TOP 23 
VIEW 

□ 

All 

As IZ 

7 

22 

□ 

OE 

A2 IZ 

8 

21 

□ 

AlO 

Ai C 

9 

20 

□ 

CE 

Ao C 

10 

19 

□ 

1/08 

1/01 C 

11 

18 

□ 

1/07 

1/02 IZ 

12 

17 

□ 

1/06 

1/03 C 

13 

16 

□ 

I/Os 

gndEZ 

14 

15 

□ 

1/04 







This device contains circuitry to protect the inputs 
against damage due to high static voltages or electric 
fields. However, it Is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high impedance 

1 circuit. 




__ 


Copyright 1088 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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Section 12 



NMOS 

Non-Volatile 

RAMS 


Page 

Device 

Maximum 

Access 

Time (ns) 

Capacity 

Package 

Options 


Sealing 

Method 

12-3 

MBM2212-20 

200 

1024 bits 

18-pln Plastic DIP 

Plastic 


MBM2212-25 

250 

(256w X 4b) 

18-pln Ceramic DIP 

CERDIP 


12 
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MOS 1024-BIT 
NON-VOLATILE RANDOM 
ACCESS MEMORY 


MBM2212.20 

MBM2212.25 


1024 BIT NON-VOLATILE STATIC RANDOM 
ACCESS MEMORY 

The Fujitsu MBM 2212 is a 1024-bit non-volatile static random access memory 
(NVRAM) combined 1024 bit static random access memory (SRAM) and 
electrically erasable programmable read only memory (EEPROM) on one-chip. 
It is designed for applications such as system potentiometer or electrical 
switch to memorize the system condition etc. 

The MBM 2212 is organized as 256 words by 4 bit. Each one word is con¬ 
stituted with a pair of SRAM and EEPROM cell. The read and write operations 
are performed on the SRAM cell. The data transfer between SRAM and 
EEPROM Is performed using two control pins. The store mode (transfering 
SRAM data to EEPROM) is executed with one shot pulse applied to ST pin 
In 10ms. The recall mode (transfering EEPROM data to SRAM) is executed 
with one shot pulse applied to RC pin in 1.2ms. Both store and recall opera¬ 
tions are completed all bits at one time. 

The MBM 2212 is fabricated using N-MOS silicon gate technology with floating 
gate cells. Single -i-BV supply and TTL input/output level operations greatly 
facilitate microprocessor applications. 


• 256 words x 4 bit organization, fully decoded 

• 10ms self-timed auto store 

• 10 years data retention for each store 

• Unlimited endurance for recall 

• TTL compatible inputs/outputs 

• Tri-state output 

• Write protection on power-on/off and surge pulse 

• Low power consumption; 

Active: 330mW max. 

Standby: 165mWmax. 

• Fast access time; 

200ns max. (MBM 2212-20) 

250ns max. (MBM 2212-25) 

• Standard 18 pin CERAMIC DIP package: Suffix-Z 

• Standard 18 pin PLASTIC DIP package: Suffix-P 

• Pin compatible with Xicor X2212 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage with Respect to GND 

Vcc 

-1.0 to +7.0 

V 

All Input/Output Voltage with 

Respect to GND 

V|N. VouT 

-1.0 to +7.0 

V 

Output Current with Respect to GND 

•out 

+5.0 

mA 

Temperature under Bias 

Tbias 

-10 to +85 

°C 

Storage Temperature 

Tstg 

-65 to +125 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


December 1987 
Edition 3.0 



CERAMIC PACKAGE 
(CERDIP) 
DIP-18C-C01 



PLASTIC PACKAGE 
(PLASTIC) 
DIP-18P-M02 


PIN ASSIGNMENT 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU MBM2212-20 

llllllllllllllllllllllillllllllllll MBM2212-25 



POWER DOWN 
CIRCUIT 


CAPACITANCE (Ta = 25°C, f = 1 MHz) 


Input Capacitance (Vin = OV) 
I/O Capacitance {V |/o = 0V) 















MBM2212.20 FUJITSU 
MBM2212.25 IIIIIM^^ 


TRUTH TABLE 


MODE 

CS 

WE 


Sf 

I/O 

< 

o 

o 

GND 

POWER 

Standby 

V,H 

X 

V,H 

V,H 

High-Z 

5V 

GND 

Standby 

Read 

V,L 


V,H 

V,H 

Dout 

5V 

GND 

Active 


V,L 


V,H 

V,H 

Din 

5V 

GND 

Active 

Recall 

X 

V,H 

V,L 

im 

High-Z 


GND 

Standby 

V,H 

X 

Store 

X 

V,H 



High-Z 


GND 

Active 

V,H 

X 

V|H 



Note: X Can be either V|l or V|h 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 


Min 

Typ 

Max 

Unit 

Supply Voltae 

Vec 

4.5 

5.0 

5.5 

V 

Input High Level 

V,H 

2.0 


Vcc+0.5 

V 

Input Low Level 

V,L 

-1.0* 


0.8 

V 

Operating Temperature 

Ta 

0 


70 

°C 


Note: * For less than 50ns undershoot, but -0.5V for DC. 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Condition 

Symbol 

Min 

Max 

Unit 

Input Leakage Current 

V,N = GND to 5.5V 

■Bl 




I/O Leakage Current 

^ = V,H, V,/o =GNDto 5.5V 

1 Ilo 1 


10 


Vec Standby Current 

^ “ V,H, Vcc = 4.5V to 5.5V, l,/o * 0mA*’ 

Isb 




Vcc Active Current 

^ = V|L, Vcc = 5.5V, l|/o = OmA'* 

Ice 




Output Low Level 

Iql = 4.2mA 



0.4 

V 

Output High Level 

Iqh “ -2.0mA 

VOH 

2.4 


V 

Store Inhibit Vcc Voltage 


V|hbt 


2.7 

V 


Note: *1 Supply current increases to Ice while store mode regardless of CS level. 
*2 Supply current reduces to Isb while recall mode regardless of CS level. 
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FUJITSU MBM2212-20 
MBM2212.25 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 
READ MODE (WE * ^ = RC = V|h ) 


Parameter 

Symbol 

MBM 2212-20 







Read Cycle Time 

fpc 

200 




ns 

Address Access Time 

fAA 


200 



ns 

Chip Select Access Time 

^ACS 





ns 

Output Hold after Address Change 

^OH 

50 


50 


ns 

Chip Select to Output Active* 

fLZ 



10 


ns 

Chip Select to Output Disable* 

fHZ 


100 


100 

ns 


Note: * Transition is measured at point of ±500mV from steady state voltage. 



* Address valid prior to or coincident with CS transition low. 
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MBM2212.20 FUJITSU 
MBM2212-25 


WRITE MODE (ST°RC=>V|h) 


Parameter 

Symbol 

MBM 2212-20/25 

Unit 

Min 

Max 

Write Cycle Time 

fwc 

300 


ns 

Chip Select to End of Write (WE = V,l ) 

tew 

150 


ns 

Address Setup Time 

^AS 

50 


ns 

Write Pulse Width (^= V,l) 

twp 

150 


ns 

Write Recovery Time*"* 

twR 

25 


ns 

Data Valid to End of Write 

f DW 

100 


ns 

Data Hold Time 

foH 

0 


ns 

Write Enable to Output High-Z*^ 

twz 


100 

ns 

Output Active from End of Write*^ 

^OW 

10 


ns 


Note: *1 twR is defined from the end point of write. 

*2 Transition is measured at point of ±500mV from steady state voltage. 

*3 If ^ goes high coincident with WE high transition, DATA OUT remains in a high impedance state. 































FUJITSU MBM2212-20 
MBM2212-2S: 


WRITE CYCLE TIMING DIAGRAM 


I CS CONTROL MODE I 



VoH~ 

DATA OUT ,, ... . .. " ' HIGH-Z- 

VoL- 


12 



AC TEST CONDITIONS (including EEPROM mode) 


Input Pulse Levels: 

0.6V to 2.4V 


rO- 

Input Rise/Fall Times: 

<10 ns 

0 -1 

Input Reference Levels: 

0.8V, 2.2V 


= Cl 

Output Reference Levels: 0.8V, 2.2V 



Output Load: 

1 TTL gate and Cl = lOOpF 


r 
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MBM2212.20 FUJITSU 
MBM2212.25 


EEPROM READ/WRITE INFORMATION 


The MBM 2212 can not read or write EEPROM data externally and it must be transferred from/to SRAM cell array corre¬ 
sponding to each EEPROM bit. RC and ST pins are assigned to execute these operation easily. 

RECALL MODE 

The recall mode is initiated when negative pulse (tx) is applied to RC pin while either ^ = V|h or WE * V|h and is completed 
within 1.2jus. The supply current Is reduced to standby current automatically. 

Please notice that the SRAM data is replaced by the EEPROM data after the execution of this operation. 

STORE MODE 

The store mode is initiated when negative pulse (T_r) is applied to ST pin while either CS = V|h or WE = V|h and is completed 
automatically be the on-chip timer. During this operation mode, all input and output pins are inhibited. The original SRAM 
data remains after the store mode. 

The MBM 2212 has two protection circuits to prevent a erroneous store mode. Noise filter circuit for duration of less than 
20ns negative pulse on ST pin is on the chip. 

Auto-standby circuit prevents the store data on the EEPROM cell array from the destruction when Vcc is less than +3V. 

When Vcc power is ON or OFF, the V|h input level must be applied to ST pin before or while Vcc is greater than -t-SV. 

These operation modes as store mode, recall mode and SRAM write mode have the same logical priority. Normally the first 
set logical condition determines the following operation mode among ST, RC and WE pins. 




STORE CYCLE TIMING WAVEFORM 

-tsT- 


-tSTP- 


^STZ 


///////////TTZ 


VoH~ 

DATA OUT ,, PREVIOUS DATA 

Vql- 




■HIGH-Z- 


LlAf OUTPUT 

^ valid 


toST 


RECALL CYCLE TIMING WAVEFORM 



12 
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FUJITSU MBM2212.20 
MBM2212-25 

EEPROM READ/WRITE INFORMATION (cont’d) 
AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 

RECALL MODE (WE * ST « V|h ) 


Parameter 

Symbol 

MBM 2212-20/25 

Unit 

Min 

Max 

Recall Cycle Time 

tRCC 

1200 


ns 

Recall Pulse Width 

Ircp 

450 


ns 

RC to Output Disable* 

tRCZ 


150 

ns 

RC to Output Active* 

foRc 

10 


ns 

RC to Output Valid 

^ARC 


750 

ns 


Note: * Transition is measured at point of ±500mV from steady state voltage. 


STORE MODE (WE = RC = V,h) 


Parameter 

Symbol 

MBM2212-20 

MBM2212-25 

Unit 



Min 

Max 

Store Cycle Time 

tsT 


10 


20 

ms 

Store Pulse Width*^ 

fSTP 

100 


100 


ns 

Store to Output Disable*^ 

^STZ 


500 


500 

ns 

Output Valid from End of Store 

^OST 


200 


250 

ns 


Note: *1 It is protected to enter into the store mode by less than 20ns pulse width. 
*2 Transition is measured at point of ±500mV from steady state voltage. 


ENDURANCE 


Number of Store Cycles 

Number of Data Changes per Bit 

Unit 

100,000 

10,000 

times 
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MBM2212-20 FUJITSU 
MBM2212.25 

















FUJITSU MBM2212-20 
MBM2212-25 


PACKAGE DIMENSIONS 

Standard IS-pin Plastic DIP (Suffix; -P) 


18-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-18P-M02) 



The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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CMOS Mask 
ROMs 




Maximum 

Access 


Package 

Sealing 

Page 

Device 

Tlme(ns) 

Capacity 

Options 

Method 

13-3 

MB83256 

250 

262144 bits 
(32768W X 8b) 

28-pin Plastic DiP 

Plastic 

13-11 

MB83512 

150 

524288 bits 
(65536W X 8b) 

28-pin PiasticDIP 

Plastic 

13-17 

MB831000-15 

150 

1048576 bits 

28-pin Piastic DIP 

Plastic 


MB831000-20 

200 

(131072WX 8b) 



13-25 

MB832000 

200 

2097152 bits 
(262144w X 8b) 

32-pin PiasticDIP 

Plastic 

13-31 

MB834100 

250 

4194304 bits 
(262144WX 16b) 
(524288W X 8b) 

40-pin Plastic DIP 

Plastic 

13-37 

MB834000-20 

200 

4194304 bits 

32-pin PiasticDIP 

Plastic 


MB834000-25 

250 

(624288W X 8b) 



13-43 

MB8324200 

250 

4194304 bits 

40-pin PiasticDIP 

Plastic 




(262144wx 16b) 
(524288W X 8b) 

64-pin Plastic FPT 

Plastic 
















13-2 





FUJITSU 



June 1983 
Edition 1.0 


256K-BIT (32768 X 8) CMOS READ ONLY MEMORY 


The Fujitsu MB 83256 is a CMOS Si-gate mask-programmable static read only 
memory organized as 32,768 words by 8 bits. 

The MB 83256 has TTL-compatible I/O and 3-state output level with fully- 
static operation (i.e. no need of clock signal) and single -i-BV power supply. 
Also, the MB 83256 is designed for applications such as character generator 
or program storage which require large memory capacity and high-speed/low- 
power operation. 

The package for the MB 83256 is a standard 28-pin dual-in-line package and 
its pin-out is compatible with standard 28-pin EPROM. 


• Organization: 32,768 words x 8 bits 

• Fast access time: 250 ns max. 

• Completely static operation: No clock required 

• TTL compatible input/output 

• Three-state output 

• Single +5V power supply 

• Power consumption: 83 mW (Operation) 

8.3 mW (Standby, TTL input level) 
165 juW (Standby, CMOS input level) 

• Standard 28-pin DIP 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


Rating 

Symbol 

Value 

Unit 

Storage Temperature Range 

"^stg 

-40 to+125 


Operating Temperature 

Ta 

-10 to+85 

°C 

Supply Voltage 

Vcc 

-0.3 to +7.0 

V 

Input Voltage 

V|N 

-0.3 toVcc + 0.3 

V 

Output Voltage 

VoUT 

-0.3 to Vcc+0.3 

V 



PLASTIC PACKAGE 
DIP-28P-M02 


PIN ASSIGNMENT 

NC C 

1 

^ 28 

^ ^cc 

Ai2 C 

2 

27 

□ Au 

AtC 

3 

26 

□ Ai3 

A6[I 

4 

25 

□ As 

AsC 

5 

24 

□ a. 

A4 c 

6 

23 

□ All 

Asc: 

7 

22 

□ OE 

A 2 C 

8 

21 

□ Aio 

A:C 

9 

20 

□ CE 

Ao C 

10 

19 

□ Os 

Old 

11 

18 

□ O 7 

02 11 

12 

17 

□ O 6 

03 C 

13 

16 

□ O 5 

Vss d 

14 

15 

□ O 4 






NOTE: Permanent device damage may occur if. ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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FUJITSU 


MB 83256 


Fig. 1 - MB 83256 BLOCK DIAGRAM 



0-| O 2 O 3 O 4 O 5 O 0 O 7 Os 


TRUTH TABLE 


CE OE 

MODE 

Output 

Power Consumption Mode 

H X 

Non-selected 

High-Z 

Standby 

L H 

Non-selected 

High-Z 

Active 

L L 

Selected 

Output 

Active 


CAPACITANCE (Ta = 25°C, f = 1 MHz) 


Parameter 


Output Capacitnace (Vout= 0V) 


Input Capacitnace (V|n = OV) 











FUJITSU 

MB 83256 IIIIM^ 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

o< 

o 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

V,L 

-0.3 

- 

0.8 

V 

Input High Voltage 

V,H 

2.2 

- 

Vcc+0.3 

V 

Ambient Temperature 

Ta 

0 

- 

70 

°C 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Max 

Unit 

Test Conditions 

Stanby Supply Current 

IsBi 


1.5 

mA 

I 
> 

II 

ILU 

lo 

•SB2 


30 

ma 

CE = Vcc, V|N = GND or Vcc 

Active Supply Current 

Icc 


15 

mA 

CE = V|L, Minimum Cycle 

Input Leakage Current 

Ili 

-10 

10 

a^a 

V,N =0V to Vcc 

Output Leakage Current 

•li/o 

-10 

10 

/iA 

V,H,orOE = V,H 

Output High Voltage 

VoH 

2.4 


V 

loH = -400/iA 

Output Low Voltage 

Vql 


0.4 

V 

Iql = 2.1 mA 


Fig. 2 - AC TEST CONDITIONS 


• Input Pulse Levels: 

• Input Pulse Rise and Fall Time: 

• Timing Reference Levels: 

• Output Load: 


0.6V to 2.4V 
tj = 10 ns 

Input: V,l=0.8V, V,H = 2.2V 

Output: VoL = 0.8V, Vqh = 2.2V 
1 TTL Gate and Cl = lOOpF 
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FUJITSU 

IIIIIIIIIIIIIIIIIM MB.83256 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

Valve 

Unit 

Min 

Typ 

Max 

Address Access Time (CE = OE = V||_) 




mi^iiiiii 

ns 

Chip Enable Access Time (OE = V|l) 

tCE 




ns 

Output Enable Access Time INOTE l| 

toE 



100 

ns 

Output Disable Time INOTE2I 

top 



80 

ns 

Output Hold Time 

tOH 

0 



ns 


Note: (1) OE may be delayed up to { tAcc""toE ) ^^ter the falling edge of CF without impact on tAcc- 
(2) top is specified from OE or CF, whichever occurs earlier. 


TIMING DIAGRAM 



Note: (1) OE may be delayed up to (Tacc — ^oe) the falling edge of CE without impact on tAcc- 
(2) toF is specified from OE or CE, whichever occurs earlier. 
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tACC. ADDRESS ACCESS TIME (ns) Icc, POWER SUPPLY CURRENT (mA) Iql, OUTPUT LOW CURRENT (mA) 


TYPICAL CHARACTERISTICS CURVES 


FUJITSU 

MB 83256 


Fig. 3.-OUTPUT LOW CURRENT 
vs OUTPUT LOW VOLTAGE 



Vql, output low VOLTAGE (V) 

Fig. 5 .- POWER SUPPLY CURRENT 
vs Vcc SUPPLY VOLTAGE 



Fig. 7.- ADDRESS ACCESS TIME 
vs Vcc POWER SUPPLY VOLTAGE 



Vcc, POWER SUPPLY VOLTAGE(V) 


Fig. 4.- OUTPUT HIGH CURRENT 
vs OUTPUT HIGH VOLTAGE 



Vqh, output high voltage (V) 


Fig. 6.-POWER SUPPLY CURRENT 
vs AMBIENT TEMPERATURE 



Ta. ambient TEMPERATURE (°C) 


Fig. 8.- POWER SUPPLY CURRENT 
vs CYCLE TIME 
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Ucc. ADDRESS ACCESS TIME (ns) tog, OUTPUT ENABLE ACCESS TIME (ns) 


llllllllllllllllllllll 

FUJITSU 

MB 83256 


Fig. 9 -OUTPUT ENABLE ACCESS TIME 


vs Vcc SUPPLY VOLTAGE 



Vcc. supply VOLTAGE (V) 


Fig. 10.- OUTPUT DISABLE TIME 
vs AMBIENT TEMPERATURE 



u. 01_ I_I_ \ _I_ l_J _I _L_-J_I 

Q 4 5 6 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 1T.- ADDRESS ACCESS TIME 
vs. LOAD CAPACITANCE 



Fig. 12.- ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 



0 20 40 60 80 100 


Ta, ambient temperature (°C) 
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FUJITSU 

MB 83256 


PACKAGE DIMENSIONS 


28-LEAD PLASTIC DUAL IN-LINE PACKAGE 




Dimensions in 
inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con¬ 
sequently. complete information sufficient for construction pur¬ 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in¬ 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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FUJITSU 


CMOS 524,288-BIT 
MASK-PROGRAMMABLE 
READ ONLY MEMORY 


MB 83512 


April 1987 
Edition 1.0 


524,288 817(65,536x8) CMOS READ ONLY MEMORY 

The Fujitsu MB 83512 is a CMOS Si-gate mask-programmable static read 
only memory organized as 65,536 words by 8 bits. 

The MB 83512 has TTL-compatible I/O and 3-state output level with fully- 
static operation (i.e. no need of clock signal) and single -i-5 V power supply. 
Also, the MB 83512 is designed for applications such as character generator or 
program storage which require large memory capacity and high-speed/low- 
power operation. 


• Organization: 65,536 words x 8 bits 

• Access time : 150 ns 

• Completely static operation: No clock required 

• TTL compatible Input/Output 

• Three state output 

• Single+5 V power supply 

• Power dissipation : 220 mW max. (Active) 

16.5 mW max. (Standby, TTL input level) 
275 juW max. (Standby, CMOS input level) 

• Standard 28-pin DIP 


ABSOLUTE MAXIMUM RATINGS (See NOTE) (Reference to VSS) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.3 to -I-7.0 

V 

Input Voltage 

V,N 

-0.5 to Vcq+0.5 

V 

Output Voltage 

VouT 

-0.5 to Vcc+0.5 

V 

Temperature Under Bias 

^BIAS 

-10 to -f85 

"C 

Storage Temperature Range 

1^STG 

-45 to-1-125 

°C 



PLASTIC PACKAGE 
DIP-28PM02 




PIN 

ASSIGNMENT 


Aie 

c 

1 


28 


Ai2 

c 

2 


27 

□ Ai4 

Ay 

E 

3 


26 

3Ai3 

As 

C 

4 


25 

□ As 

As 

C 

5 


24 

□ Ag 

A4 

C 

6 


23 

□ An 

A3 

c 

7 

TOP VIEW 

22 


A2 

c 

8 


21 

□ A10 

Ai 

c 

9 


20 


Ao 

E 

10 


19 

Dog 

Ol 

E 

11 


18 

□ 07 

02 

E 

12 


17 

□ Oe 

O 3 

E 

13 


16 

□ 05 

VsS 

lE 

14 


15 

□ 04 








NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that norrhal precautions be taken to avoid 
application of any voltage higher than maxi- 
murp rated voltages to this high impedance 
circuit. 
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MB 83512 


1 


FUJITSU 




RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

V,L 

-0.3 


0.8 

V 

Input High Voltage 

V,H 

2.2 


Vcc + 0.3 

V 

Ambient Temperature 

Ta 

0 


70 

°C 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

Min 

Max 

Unit 

Active Supply Current 

CE = V|L, Minimum Cycle 

>cc 


40 

mA 


I 
> 

II 

|UJ 

lo 

•sBi 


3 

mA 

Standby Supply Current 

V|N “ Vss or Vcc 

CE = Vcc = V|H 

Ub2 


50 

/xA 

Input Leakage Current 

V|N = 0 to Vcc 

Ili 

-10 

10 

ma 

Output Leakage Current 

V,h,OE = V,h 

•lo 

-10 

10 

ma 

Output High Voltage 

Iqh “ -400 fiA 

Vqh 

2.4 


V 

Output Low Voltage 

Iql “ 2.1 mA 

VoL 


0.4 

V 


Fig. 2 - AC TEST CONDITION 


• Input Pulse Level 

• Input Pulse Rise and Fall Time 

• Timing Reference Levels 


0.6 to 2.4 V 
tj = 5 ns 

Input : V|L = 0.8 V, V|h = 2.2 V 
Output : VoL = 0.8V, Vqh = 2.2 V 
1 TTL Gate and Cl (100 pF) 


• Output Load 

— ° 

Cl 

rh 


13 
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FUJITSU 

MB 83512 

AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

Mir 

Address Access Time 

^ = Ol = V,L 

tACC 


Chip Enable Access Time 

ml 

II 

< 

F 

tcE 


Output Enable Access Time 

Note 1 

toE 


Output Disable Time 

Note 2 

tpF 


Output Hold Time 


toH 

0 


Note 1 OE may be delayed up to (tAcc'^oe) the falling edge of CE without impact on t^ 
Note 2 toF is specified from OE or CE, whichever occers earlier. 


TIMING DIAGRAM 





PACKAGE DIMENSIONS 


FUJITSU 

MB 83512 


28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-28P-IVI02) 


INDEX 





Dimensions in 
inches (millimeters) 


© FUJITSU LIMITED 1986 D28006S-2C 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con¬ 
sequently, complete information sufficient for construction pur¬ 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in¬ 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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CMOS 1M-BIT 
MASK-PROGRAMMABLE 
READ ONLY MEMORY 


November 1987 
Edition 2.0 


1M-BIT (131,072x8) CMOS READ ONLY MEMORY 


The Fujitsu MB 831000 is a CMOS Si-gate mask-programmable static read 
only memory organized as 131,072 words by 8 bits. 

The MB 831000 has TTL-compatible I/O and 3-state output level with fully- 
static operation (i.e. no need of clock signal) and a single -f-5V power supply 
is required. Also, the MB 831000 is designed for applications such as charac¬ 
ter generator or program storage which require large memory capacity and 
high-speed/low-power operation. 


• Organization; 131,072 words x 8 bits 

• Access time; 150 ns (MB 831000-15) 

200 ns (MB 831000-20) 

• Completely static operation; No clock required 

• TTL compatible Input/Output 

• Three state output 

• Single -t-5V power supply 

• Power dissipation; 220 mW max. (Active) 

16.5 mW max. (Standby, TTL input level) 
275 juW max, (Standby, CMOS input level) 

• Standard 28-pin DIP 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

< 

o 

o 

-0.3 to -1-7.0* 

V 

Input Voltage 

V,N 

-0.5 to Vcc‘^0-5* 

V 

Output Voltage 

VOUT 

-0.5 to Vcc+0-5* 

V 

Temperature Under Bias 

Tbias 

-10 to +85 

°C 

Storage Temperature Range 

^STG 

-45 to-1-125 

°C 

* Referenced to GND 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 - MB 831000 BLOCK DIAGRAM 
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MB831000-15 FUJITSU 
MB831000.20 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

V,L 

-0.3 


0.8 

V 

Input High Voltage 

V,H 

2.2 


Vcc+0.3 

V 

Ambient Temperature 

Ta 

0 


70 

°c 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Max 

■- 

Unit 

Test Condition 

Active Supply Current 

•cc 


40 

mA 

CE = V|L, Minimum Cycle 

Standby Supply Current 

•sBi 


3 

mA 

I 

> 

ii 

!LU 

io 

^SB2 


50 

ma 

CE = Vcc,V|n =GNDor Vcc 

Input Leakage Current 

Ili 

-10 

10 

juA 

V|N = 0 to Vcc 

Output Leakage Current 

•lo 

-10 

10 

/iA 

I 

> 

II 

|LU 

b 

Output High Voltage 

VOH 

2.4 


V 

loH = -400iLtA 

Output Low Voltage 

VoL 


0.4 

V 

Iql ~ 2.1mA 


Fig. 2 - AC TEST CONDITION 


Input Pulse Level 

Input Pulse Rise and Fall Time 

Timing Reference Levels 

Output Load 


; 0.6 to 2.4 V 
: tj = 10 ns 

: Input; V|l = 0.8V, V|h = 2.2V 
: Output; Vql =* 0.8 V, Vqj.^ = 2.2V 
: 1 TTL Gate and lOOpF 



{> 


■o 
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FUJITSU MB831000-15 
MB83T000-20 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

MB 831000-15 

MB 831000-20 

Unit 

Min 

Max 

Min 


Address Access Time 

^ACC 





ns 

Chip Enable Access Time 

^CE 





ns 

Output Disable Time 

^DF 


60 


60 

ns 

Output Hold Time 

^OH 

0 


0 


ns 


TIMING DIAGRAM 



3 


















MB831000-15 FUJITSU 
MB831000-20 


MB 831000 ROM CODE DATA INPUT METHOD 

Fujitsu's preferred method of receiving ROM Code Data is in the form of Programmed EPROMs or Magnetic Tapes. 

Fujitsu produces the Masks in accordance with the Data in received EPROMs or Magnetic Tapes using Fujitsu computer 
systems. 


MASK ROM CODE DATA RELEASE BY EPROMS: 

• 128K EPROM: 

When the customer releases his Mask ROM Data in the form of EPROMs, he should use 8 pcs of MBM 27128 or equivalent 
and program data of 8 address blocks (Address 0 to 16 K, 16 K to 32 K, 32 K to 48 K, 48 K to 64 K, 64 K to 80 K, 80 K 
to 96 K, 96 K to 112 K and 112 K to 128 K)of MB 831000 to each MBM 27128 EPROM. Fujitsu requires 3 sets, total 24 pcs, 
of such programmed EPROMs. (Two sets, total 16 pcs, are acceptable.) 

In addition to the programmed sets, Fujitsu requires an additional set of blank EPROMs (8 pcs) for supplying customer 
ROM Data Code verification. 



• 256K EPROM: 

When the customer releases his Mask ROM Data in the form of EPROMs, he should use 4 pcs of MBM 27C256 or equivalent 
and program data of 4 address blocks (Address 0 to 32K, 32K to 64K, 64K to 96K and 96K to 128K) of MB 831000 to each 
MBM 27C256 EPROM. 

Fujitsu requires 3 sets, total 12 pcs, of such programmed EPROMs. (Two sets, total 8 pcs, are acceptable.) 

In addition to the programmed sets, Fujitsu requires an additional set of blank EPROMs (4 pcs) for supplying customer ROM 
Data Code verification. 


MSB LSB 


A16 

A15 

A14 A13 A12 All A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 AO 

0 

0 

MBM 27C256 (No. 1: 0 to 32 K) 

0 

1 

MBM27C256 (No. 2: 32 K to 64 K) 

1 

0 

MBM27C256 (No. 3: 64 Kto 96 K) 

1 

1 

MBM27C256 (No.4: 96Kto128K) 


13 
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FUJITSU MB831000-15 
MB831000.20 


MASK ROM CODE DATA RELEASE BY MAGNETIC TAPES: 

When the customer releases his Mask ROM Code Data in the form of Magnetic Tapes (MT), he should use tapes that can be 
used on IBM compatible equipment and meet the following requirements. 

• Physical Requirements: 

1 Length 2400 feet, 1200 feet, or 600 feet 

2 Width : 1/2 inch 

3 Track 9 tracks 

4 Density : 800 BPI or 1600 BP I 


• MT Format: 

1 Label No tape mark on the header of tape 

2 Record Size : 80 bytes/record 

3 Block Size : Single record/block 

4 File : Single file/volume 

5 Code Used : EBCDIC code 



Note: BOT : Beginning of Tape 


EOT : End of Tape 
TM : Tape mark 



Note: 1 byte/row 
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MB831000-15 FUJITSU 
MB831000-20 


Undefined Filed (Row 1~9/Row 16'^19/Row 68~72): 
In this field, blanks (b) should be recorded. 


Address Field (Row lO'^ 15): 

In the address field, the header address of the 16-word data that follow the address field should be recorded in the form 
of a five-digit hexadecimal number following a symbol The correspondence of actual binary address to this hex address 
is shown in the following example. 


MSB LSB 


Address Bit 

A16 

A15 

A14 

A13 

A12 

All 

A10 

A9 

A8 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

Binary Address 

0 

0 

0 

1 

1 

1 

0 

1 

1 

1 

0 

0 

1 

0 

0 

1 

0 

Hex Address 

0 

3 

B 

9 

2 

Recorded Form 

#03B92 


Data Field (Row 20 ~ 67): 

In this field, 16-word data with 16 successive addresses should be recorded In the form of two-digit hexadecimal numbers 
followed by a blank (b). (The header data is for the address recorded in the address field.) The correspondence of actual 
binary data to this hex data is shown in the following example. 


Data Bit 

08 

07 

06 

05 

04 

03 

02 

01 

Binary Data 

1 

1 

1 

1 

0 

0 

1 

0 

Hex Data 

F 

2 

Recorded Data 

F2b 


13 


Sequence Number field (Row 73 ~ 80) 

In this field, the sequence number of each record (data block) should be recorded in the form of an eight-digit decimal number, 
which must be counted up by tens. All digits to the left of the most significant digit should be zeros, not blanks. Refer to 
the following e_xample. 


Address Data Sequence No. 


10 15 


20 22 

23 25 


65 67 


73 80 

#03B92 

F2b 

AOb 

. 

07t) 

00000010 
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FUJITSU MB831000-15 
MB831000-20 



28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-28P-M02) 



.543±.010 

(13.8±0.25) 


.600(15.24)TYP 


-.01‘'-0.3' 


.0t0±.002 j 

(0.25±0.05) 



.100(2.54) .060;^q°2°_^ ^ 


D FUJITSU LIMITED 1986 D28006S-2C 


.QT8±.003 

(0.46±0.08) 


,039^q°20 (0.99+0.5, 


.195(4.96)MAX 


.118(3.0)MIN 


.020(0.51 )MIN 


Dimensions in 
inches (miilimeters) 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been parefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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FUJITSU 


CMOS 2M-BIT 
MASK-PROGRAMMABLE 
READ ONLY MEMORY 


MB832000 


April 1988 
Edition 1.0 


2M-BIT(262,144 x 8) CMOS READ ONLY MEMORY 


The Fujitsu MB832000 Is a CMOS Sl-gate mask-programmable static read 
only memory organized as 262,144 words by 8 bits. 

The MB832000 has TTL-compatIble I/O and 3-state output level -with 
fully-static operation (i.e. no need of clock signal) and a single +5V power 
supply is required. Also, the MB832000 is designed for applications such as 
character generator or program storage which require large memory capacity 
and high-speed/low-power operation. 

• Organization: 262,144 words x 8 bits 

• Access time: 200 ns 

• Completely static operation: No clock required 

• TTL compatible Input/Output 

• Three state ouput 

• Single -fSV power supply 

• Power dissipation: 

220 mW max. (Active) 

16.5mW max. (Standby, TTL Input level) 

275 )iW max. (Standby, CMOS Input level) 

• 32-pln DIP(Pln compatible with MBM27C1001) 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


(Referenced to GND) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

^cc 

-0.3 to +7.0 

V 

Input Voltage 

|Q|[| 

-0.5 to VCC+0.5 

V 

Output Voltage 

^OUT 

-0.5 to VCC+0.5 

V 

Temperature Under Bias 


-10 to +85 


Storage Temperature Range 

Tstg 

-45 to +125 

B 


NOTE: Permanent device damage may occur If the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed in the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 



PLASTIC PACKAGE 
DIP-32P-M01 


PIN ASSIGNMENT 



MB832000 



NC C 

1 

W 32 

□ 

Vcc 

A16 C 

2 

31 

□ 

NC 

A15 C 

3 

30 

□ 

A17 

A12 C 

4 

29 

□ 

A14 

A7 C 

5 

28 

□ 

A13 

A6 □ 

6 

27 

□ 

A8 

A5 C 

7 

26 

□ 

A9 

A4 C 

8 

25 

Z1 

All 

A3 IZ 

9 

24 

□ 


A2 C 

10 

23 

□ 

A10 

A1 CZ 

11 

22 

□ 

CE 

AO IZ 

12 

21 

Z] 

08 

oi c 

13 

20 

Z] 

07 

02 IZ 

14 

19 

Z1 

06 

03 IZ 

15 

18 

Z1 

05 

Vss IZ 

16 

17 

□ 

04 


This device contains circuitry to protect the inputs 
against damage due to high static voltages or electric 
fields. However, it is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high impedance 
circuit. 


Copyright® 1988 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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FUJITSU 


MB832000 



CAPACITANCE (TA=25°C, f=1MHz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Output Capacitance (VOUT=OV) 

COUT 



15 

PF 

Input Capacitance (VIN=0V) 

CIN 



10 

PF 
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MB832000 IIIM 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

VCC 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

VIL 

-0.3 


0.8 

V 

Input High Voltage 

VIH 

2.2 


VCC+0.3 

V 

Ambient Temperature 

TAj 

0 


70 

“C 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

Min 

Typ 

Max 

Unit 

Active Supply Current 

^=VIL, Min. Cycle 

ICC 



40 

mA 

Standby Supply Current 

^=VIH 

ISB1 



3 

mA 


ISB2 



50 

)iA 

Input Leakage Current 

VIN=0 to VCC 

ILI 

-10 


10 

)XA 

Output Leakage Current 

^=VIH. OE=VIH 

ILO 

-10 


10 

|XA 

Output High Voltage 

IOH=-400)JiA 

o VOH 

2.4 



V 

Output Low Voltage 

IOL=2.1mA 

VOL 



0.4 

V 



Fig. 2 - AC TEST CONDITION 

• Input Pulse Level 

: 0.6 to 2.4V 

• Input Pulse Rise and Fall Time 

: tT=5ns 

• Timing Reference Levels 

: Input VIL=0.8V, VIH=2.2V 


Output VOL=0.8V. VOH=2.2V 

• Output Load 

: 1 TTL Gate and lOOpF 

°— X— 

X 

—0 


13 
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FUJITSU 

'MB832000 

AG CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Test Condition 

Min 

Typ 

Max 

Unit 

Address Access Time 

tACC 

^=:OE=VIL 



200 

; ns 

CE Access Time 

tCE 

OE=VIL 



200 

ns 

^ Access Time 

tOE 

Note 1 



too 

ns 

Output Disable Time 

tDF 

Note 2 



60 

ns 

Output Hold Time 

tOH 

CE=OEsVIL 

0 



ns 


Note 1: OE may be delayed up to (tACC-tOE) after the falling edge of CE without Impact on tACC. 

Note 2: tDF is specified from^ or^, whichever occurs earlier. 


TIMING DIAGRAM 


ADDRESS 


CE 


OE 


01 - 08 


k 


1 


tCE 


tOE 


tACC • 


-m 


I 


• tDF- 


• tDF- 


-tOH- 


VALID 




13-28 





































FUJITSU 

MB832000 


PACKAGE DIMENSIONS 


32-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-32P-M01) 



Dimensions in 
inches (millimeters) 


© FUJITSU LIMITED 1987 032007S-1C 


The Information contained In this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks claimed 
by Fujitsu. Circuit diagrams utilizing Fujitsu products are Included as a 
means of Illustrating typical applications. Complete Information sufficient 
for construction purposes Is not necessarily given. The Information 
contained In this document has been carefully checked and Is believed to be 
reliable. However, Fujitsu assumes no responsibility for Inaccuracies. 
Fujitsu reserves the right to change products or specifications without 
notice. 
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CMOS 4M-BIT 
MASK-PROGRAMMABLE 


MB834100 


FUJITSU 



November 1987 
Edition 2.0 


4M-BIT (256K X 16, 512K X 8) CMOS READ ONLY MEMORY 

The Fujitsu MB 834100 is a CMOS Si-gate mask-programmable static read 
only memory organized as 262,144 words by 16 bits, (524,288 words by 
8 bits). 

The MB 834100 has TTL-compatible I/O and 3-state output level with fully- 
static operation (i.e. no need of clock signal) and single +5 V power supply. 
Also, the MB 834100 is designed for applications such as character generator or 
program storage which require large memory capacity and high-speed/low- 
power operation. 

Memory organization of MB 834100 in changeable between 16 bits and 8 bits, 
(ex. The system using 8 bits CPU and 16 bits CPU can use common data on the 
same chip.) 

• Organization: 262,144 words x 16 bits 

: 524,288 words x 8 bits 

• Access time : 250 ns max. 

• Completely static operation: No clock required 

• TTL compatible Input/Output 

• Three state output 

• Single +5 V power supply 

• Power dissipation : 275 mW max. (Active) 

5.5 mW max. (Standby, TTL input level) 

275 juW max. (Standby, CMOS input level) 

• JEDEC Standard 40-pin Plastic DIP 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.3 to -^•7.0* 

V 

Input Voltage 

V,N 

-0.5 to Vcc+0.5* 

V 

Output Voltage 

VouT 

-0.5 to Vcc+0-5* 

V 

Temperature Under Bias 

Tbias 

-10 to -1-85 

°C 

Storage Temperature Range 

Tstg 

-45 to-1-125 

°C 


* Referenced to GND 


PLASTIC PACKAGE 
DIP-40P-M01 


PIN ASSIGNMENT 

bWeC 

1 ^ 

40 

□ Vcc 

clC 

2 

39 

□ Ai7 

(A-i)/Oi 6 C 

3 

38 

□ Ai6 


rOiBlI 

4 

37 

H Ai5 


014C 

5 

36 

□ Ai4 


O 13 C 

6 

35 

□ A,3 

(High-Z) 

O 12 c 

7 

34 

□ Ai2 


011 C 

8 

33 

3 Aii 


O 10 C 

9 TOP 

32 

□A1O 


L 09 C 

10 VIEW 

31 

□ Ag 

GND C 

11 

30 

□ GND 

ObC 

12 

29 

□ As 

O 7 C 

13 

28 

□ A7 

OgC 

14 

27 

□ As 

O 5 C 

15 

26 

□ A 5 

O 4 C 

16 

25 

□ A4 

O 3 C 

17 

24 

□ As 

02C 

18 

23 

□ As 

O1C 

19 

22 

□ Ai 

OEL 

20 

21 

□ Ao 

( ) is applied to 8 bits. 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt¬ 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi¬ 
mum rated voltages to this high impedance 
circuit. 
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MB834100 


Fig. 1 - MB 834100 BLOCK DIAGRAM 



OUTPUT MODE SELECTION 


A_i 

BYTE 

□■j to Os 

Og to 0i5 

Ore 

X 


O'] to Dg 

Dg to Dig 

Die 

L 

L 

D-| to Dg 

High-Z 

A.1 

H 

L 

Dg to D 15 

High-Z 

A_1 


GE 

OE 

MODE 

OUTPUT 

H 

X 

NOT 

SELECTED 

HIGH-Z 

L 

X 

NOT 

SELECTED 

HIGH-Z 

L 

L 

SELECTED 

dout 


POWER 
I SSI PATIO 
MODE 


CAPACITANCE (Ta = 25°C, f = 1 MHz) 


Parameter 

Output Capacitance (Vqut = 0 V) 


Input Capacitance (V|n - 0 V) 







FUJITSU 


MB834100 


RECOMMENDED OPERATING CONDITIONS 



Ambient Temperature 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Active Supply Current 


Standby Supply Current 

Input Leakage Current 
Output Leakage Current 
Output High Voltage 
Output Low Voltage 


Test Condition 
CE = Vii , Minimum Cycle 


CE = V|H _ 

CE = Vcc,V|N = GNDorVcc 
V|isj = 0 to Vcc 
CE = V|H, OE = V|H 
Iqh " “400 fxA 
Iql ~ 2.1 mA 

















FUJITSU 

MB834100 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 


Test Condition 


Symbol 


Min 


Max 


Unit 


Address Access Time 


CE = OE = V,L 


^ACC 


250 


Chip Enable Access Time 


Output Enable Access Time 


Output Disable Time 


Output Hold Time 


0E = V,l 


CE = OE = V,i 


*1: Maximum OE delay which does not affect tAcc ‘s tAcc ' ^oe • 
*2: toF is specified by either of CE or OE changing to High earlier. 


tcE 


toE 


toF 


toH 


TIMING DIAGRAM 



( ) shows a case of 8 bit outputs. 










FUJITSU 

MB 834100 mmmMMi 


PACKAGE DIMENSIONS 


40 LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-40P-M01) 


15® MAX 




The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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FUJITSU 


CMOS 4M-BIT MASK 
PROGRAMMABLE 
READ ONLY MEMORY 


MB834000-20 

MB834000-25 


April 1988 
Edition 1.0 


4M-BIT (512K x 8) CMOS READ ONLY MEMORY 

The Fujitsu MB834000 is a CMOS Si-gate mask-programmable static read 
only memory organized as 524,288 words by 8 bits. 

The MB834000 has TTL-compatIble I/O 3-state ouput level with fully-static 
operation (I.e. no need of clock signal) and single -fSV power supply. 

Also, the MB834000 Is designed for applications such as character generator 
or program strage which require large memory capacity and hlgh-speed/low- 
power operation. 

• Organization: 524,288 words x 8 bits 

• Access time: 250ns max. 

• Completely static operation: No clock required 

• TTL compatible Input/Output 

• Three state output 

• Single +5 V power supply 

• Power dissipation: 275 mW max. (Active) 

5.5 mW max. (Standby, TTL Input level) 

275 jiW max. (Standby, CMOS Input level) 

• 32-pln Plastic DIP : Suffix-P 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

< 

o 

o 

-0.3 to +7.0* 

V 

Input Voltage 

V|N 

-0.5 to Vcc +0.5* 

V 

Output Voltage 

VOUT 

-0.5 to Vcc +0.5* 

V 

Temperature Under Bias 

T BIAS 

-10 to +85 


Storage Temperature Range 

T STQ 

-45 to +125 

OQ 


* Referenced to GND 


NOTE: Permanent device damage may occur if the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed In the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 



This device contains circuitry to protect the inputs 
against damage due to high static voltages or electr|c 
fields. However, it is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high impedance 
circuit. 


Copyright® 1988 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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■■IM 

FUJITSU 

MB834000 , 

RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

6.0 

5.5 


input Low Voltage 

VIL 

-0.3 


0.8 

V 

Input High Voltage 

VIH 

2.2 


Vcc+0.3 

V 

Ambient Temperature 

Ta 

0 


70 

oc 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

Min 

Typ 

Max 

Unit 

Active Supply Current 

^s:ViL, Minimum Cycle 

ICC 



50 

mA 

Standby Supply Current 

^=VlH 

ISB1 



3 ' ^ 

mA 


ISB2 



50 

)JLA 

Input Leakage Current 

VlN=0 to Vcc 

ILI 

-10 


10 

ItA 

Output Leakage Current 

■^=VIH. OE=Vih 

ILI/O 

-10 


10 

UA 

Output High Voltage 

Ioh=-400)jlA 

VOH 

2.4 



V 

Output Low Voltage 

10L=2.1mA 

VOL 



0.4 

V 


3 



Fig. 2 - AC TEST CONDITION 




• Input Pulse Level 

-.0.6 to 2.4V 

• Output Load 



• Input Pulse Rise and Fall Time 

: tT=5ns 



• Timing Reference Levels 

: Input : ViL=0.8V. Vih=2.2V 

Output : VOL=0.8V, Voh=2.2V 


-TV- 



: 1 TTL Gate and lOOpF 

° _L 





Cl 

X 
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MB834000 


FUJITSU 


Fig. 1~MB834000 BLOCK DIAGRAM 

— Vcc 


AO 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

A9 

A10 

A11 

A12 

A13 

A14 

A15 

A16 

A17 

A18 



CE 

OE 


TRUTH TABLE 


CE 

OE 

Mode 

Output 

Power 

Dissipation Mode 

H 

X 

Not Selected 

HIgh-Z 

Standby 

L 

H 

Not Selected 

HIgh-Z 

Active 

L 

L 

Selected 

Dout 

Active 


CAPACITANCE (TA=25°C, f=1MHz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Output Capacitance (Vout=0 V) 

COUT 



15 

PF 

Input Capacitance {Vin=0 V) 

CiN 



10 

PF 
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FUJITSU 

MBa34000 

AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 


Address Access Time 

CE=^=Vil 

tACC 

Chip Enable Access Time 

: OE=VlL 

tCE 

Output Enable Access Time 

Note 1 

tOE 

Output Disable Time 

Note 2 

tDF 

Output Hold Time 

CE=OE=Vil 

tOH 


Note 1: Maximum OE delay which does not affect tACC Is tACC - toe. 
Note 2: tOF Is specified by either of CE or OE changing to High earlier. 



































FUJITSU 

MB834000 


PACKAGE DIMENSIONS 


32-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No. DIP-32P-M01) 





Dimensions in 
inches (millimeters) 

© FUJITSU LIMITED 1987 D32007S-1C 


The Information contained In this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks claimed 
by Fujitsu. Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical applications. Complete information sufficient 
for construction purposes is not necessarily given. The information 
contained In this document has been carefully checked and Is believed to be 
reliable. However, Fujitsu assumes no responsibility for inaccuracies. 
Fujitsu reserves the right to change products or specifications without 
notice. 
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FUJITSU 


CMOS 4M-BIT MASK 
PROGRAMMABLE 
READ ONLY MEMORY 


MB834200 


April 1988 
Edition 1.0 


4M-BIT (256K x 16, 512K x 8) CMOS READ ONLY 
MEMORY 

The Fujitsu MB834200 is a CMOS Si-gate mask-programmable static read 
only memory organized as 262,144 words by 16 bits. (524,288 words by 8 
bits). 

The MB834200 has TTL-compatlble I/O 3-state output level with fully-static 
operation (I.e. no need of clock signal) and single -t-SV power supply. 

Also, the MB834200 is designed for applications such as character generator 
or program storage which require large memory capacity and high-speed/low- 
power operation. 

Memory organization of MB834200 Is changeable between 16 bits and 8 bits, 
(ex. The system using 8 bits CPU and 16 bits CPU can use common data on 
the same chip.) 

• Organization: 262,144 words x 16 bits 

524,288 words x 8 bits 

• Access time: 250ns max. 

• Completely static operation: No clock required 

• TTL compatible Input/Output 

• Three state output 

• Single •l■5 V power supply 

• Power dissipation: 275 mW max. (Active) 

5.5 mW max. (Standby, TTL Input level) 

275 |xW max. (Standby, CMOS Input level) 

• Standard 40-pln Plastic DIP 

• 64-pln Plastic Flat Package 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

IIIQQII 

-0.3 to +7.0* 

n 

Input Voltage 

V,N 

-0.5 to Vcc +0.5* 

B 

Output Voltage 

VOUT 

-0.5 to Vcc +0.5* 

B 

Temperature Under Bias 

Tbias 

-10 to +85 

B 

Storage Temperature Range 

T STG 

-45 to +125 



* Referenced to GND 


NOTE: Permanent device damage may occur If the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed in the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 





PIN ASSIGNMENT 






(TOP VIEW) 











A17 

C 

1 


40 

□ 

A8 

A7 

c 

2 


39 

□ 

A9 

A6 

c 

3 


38 

□ 

A10 

A5 

c 

4 


37 

□ 

All 

A4 

c 

5 


36 

□ 

A12 

A3 

c 

6 


35 

□ 

A13 

A2 

c 

7 


34 

□ 

A14 

A1 

c 

8 


33 

□ 

A15 

AO 

c 

9 


32 

□ 

A16 

75E 

c 

10 


31 

□ 

ITTE 

VSS 

c 

11 


30 

D 

VSS 

OE 

c 

12 


29 

□ 

(A-1)/016 

oi 

tl 

13 


28 


08 

* 09 

c 

14 


27 

□ 

015 • 

02 

c 

15 


26 

□ 

07 

* O10 

c 

16 


25 

□ 

014 * 

03 

c 

17 


24 

□ 

06 

* Oil 

c 

18 


23 


013 * 

04 

c 

19 


22 

□ 

05 

- 012 

c 

20 


21 

□ 

VCC 



* 

is appiied to 8 bits. 




This device contains circuitry to protect the Inputs 
against damage due to high static voltages or electric 
fields. However, it is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high Impedance 
circuit. 


Copyright® 1988 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc, 
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MB834200 


FUJITSU 



CAPACITANCE (TA=25'“C, f=1MHz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Output Capacitance ( Vout=0 V) 

Gout 



15 

PF 

Input Capacitance (ViN=0 V) 

CiN 



10 

PF 
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FUJITSU 

IVIB834200 

RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

VIL 

-0.3 


0.8 

V 

Input High Voltage 

ViH 

2.2 


Vcc + 0.3 

V 

Ambient Temperature 

TA 

0 


70 



DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

Min 

Typ 

Max 

Unit 

Active Supply Current 

^=ViL, Minimum Cycle 

ICC 



50 

mA 

Standby Supply Current 

^=VlH 

iSB1 



1 

mA 

^=Vcc=Vih.GND or Vcc 

ISB2 



50 

)XA 

Input Leakage Current 

ViN=0 to Vcc 

ILI 

-10 


10 

)XA 

Output Leakage Current 

CE=Vih. OE=Vih 

Ili/o 

-10 


10 

IJ.A 

Output High Voltage 

Ioh=-400)xA 

VOH 

2.4 



V 

Output Low Voltage 

IOL=2.1mA 

VOL 



0.4 

V 


• Input Pulse Level 

• Input Pulse Rise and Fall Time 

• Timing Reference Levels 


Fig. 2 - AC TEST CONDITION 

: 0.6 to 2.4V 
: tT=5ns 

: Input : Vil=0.8V, Vih= 2.2V 
Output : Vol=0.8V, Voh= 2.2V 
: 1 TTL Gate and 10OpF 


• Output Load 

o-° 

CL 
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FUJITSU 


IVIB834200 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 


Min 

Max 

Unit 

Address Access Time 

CE=OE=Vil 

tACC 


250 

ns 

Chip Enable Access Time 

Ul=VlL 

tCE 


250 

ns 

Output Enable Access Time 

M 

tOE 


100 

ns 

Output Disable Time 

* 2 

tDF 


60 

ns 

Output Hold Time 

CE=OE=Vil • 

tOH 

0 


ns 


* 1; Maximum OE delay which does not affect tACC Is tACC - tOE. 

* 2: tDF is specified by either of CE or OE changing to High earlier. 
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PACKAGE DIMENSIONS 


FUJITSU 

MB834200 


40-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-40P-M01) 


16' MAX 








Fimrsu 


^834200 


PACKAGE DIMENSIONS (Continued) 
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Quality Control At Fujitsu 


Fujitsu’s integrated circuits work. The reason they work is Fujitsu's single-minded 
approach to built-in quality and reliability, and its dedication to providing components 
and systems that meet exacting requirements allowing no room for failure. 

Fujitsu's philosophy is to build quality and reliability into every step of the manufacturing 
process. Each design and process is scrutinized by individuals and teams of profes¬ 
sionals dedicated to perfection. 

The quest for perfection does not end on the Fujitsu factory floor. It extends to the 
customer’s factory as well, where integrated circuits are subsystems of the customer’s 
final product. Fujitsu emphasizes meticulous interaction between the individuals who 
design, manufacture, evaluate, sell, and use its products. 

Quality control for all Fujitsu products Is an integrated process that crosses all lines of 
the manufacturing cycle. The quality control process begins with inspection of all 
Incoming raw materials and ends with shipping and reliability tests following final test of 
the finished product. Prior to warehousing, Fujitsu products have been subjected to the 
scrutiny of man, machine, and technology, and are ready to serve the customer in the 
designated application. 
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Quality Control Flowchart 
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Quality Control Flowchart (Continued) 



14 


Legend: 


O 

Production Process 

□ 

Test/Inspection 

o 

Production Process 
and Test/Inspection 

O 

QC Gate (Sampling) 

Note: 

The flow sequence may vary slightly 
with Individual product type. 
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Ordering Information 


Product Marking 



Note: Marking formats may vary, depending on the product. The country of origin appears on aii finished 
parts. 

Ordering Codes 

MB XXXXX -1 P 

Package Code fSee Package Codes below) 

— Speed Designator (When applicable) 

^ Device Type 

^ Manufacturer Designator 

MB Device type is designed by FJ 
MBL Device type is single source contracted by FJ 
Note: Regarding ordering code, please contact your Fujitsu sales office for more Information. 


Package Codes 


Ceramic 

Package Type 

Package Code 

LCC (Leadless Chip Carrier) 

TV,CV 

PGA (Pin Grid Array) 

CR 

DIP (Side Brazed) 1 

c 

DIP (CERDIP) 2 

z 

Shrink DIP 

CSH 

Flatpack 

CF 

SOJ (Single Outline Junction) 

CJ 


Plastic 

Package Type 

Package Code 

LCC (Leadless Chip Carrier) 

PV 

PLCC (Leaded Chip Carrier) 

PD 

PGA (Pin Grid Array) 

PR 

DIP (Dual In-line Package) 

P,M 

Shrink DIP 

PSH 

Flatpack 

PF 

Single In-line, Straight Leads 

PS 

Single In-line, Zig-zag Leads 

PSZ,PZ 

SOJ (Single Outline Junction) 

PJ 


Side Brazed 









I 
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Introduction to Fujitsu 


Fujitsu Limited 


Fujitsu Limited, headquartered near Tokyo, Japan, is the largest 
supplier of computers in Japan and is among the top ten 
companies operating in Japan. Fujitsu is also one of the world’s 
largest suppliers of telecommunications equipment and semicon¬ 
ductor devices. 

Established in 1935 as the Communications Division spinoff of 
Fuji Electric Company Limited, Fujitsu Limited, in 1985, cele¬ 
brated 50 years of service to the world through the development 
and manufacture of state-of-the-art products in data processing, 
telecommunications and semiconductors. 

Fujitsu has five plants in key industrial regions in Japan covering 
all steps of semiconductor production. Five wholly-owned 
Japanese subsidiaries provide additional capacity for production 
of advanced semiconductor devices. Two additional facilities 
operate in the U.S. and one in Europe to help meet the growing 
worldwide demand for Fujitsu semiconductor products. 


Fujitsu Microelectronics, Inc. 

Fujitsu Microelectronics, Inc. (FMI), with headquarters in San 
Jose, California, was established In 1979 as a wholly-owned 
Fujitsu Limited subsidiary for the marketing, sales, and distribu¬ 
tion of Fujitsu Integrated circuit and component products. Since 
1979, FMI has grown to Include one research and development 
division, two marketing divisions, two manufacturing divisions 
and a subsidiary. FMI offers a cornplete array of semiconductor 
products for its customers. 

The research and development division. Advanced Products 
Division (APD), using US-based engineering, has jointly devel¬ 
oped RISC for Sun Microsystems and Ethernet®, a chip set used 
In local area networks. APD also markets AFP, an adaptive filter 
processor, apd EtherStar®, the first VLSI device to integrate 
both StarLAN® and Ethernet protocols into one device. 

The Microwave and Optoelectronics Division (MOD) markets 
GaAs, FETs, and FET power amplifiers, lightwave and microwave 
devices, optical devices, emitters, and SI transistors. 
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Introduction to Fujitsu (Continued) 


The largest FMI marketing division is the Integrated Circuits 
Division (ICD). 

Fujitsu Microelectronics, Inc. (Continued) 

Memory and programmable devices marketed by ICD include the 
following: ^ 

DRAMS 

EPROMs 

EEPBOMs 

NOVRAMs 

CMOS masked ROMs 
CMOS SRAMs Bipolar PROMs 
ECL RAMS 

STRAMs (the first self-timed RAM) 

High speed ECL 
Linear ICs and transistors. 

ASIC products offered by ICD include the following: 

CMOS gate arrays Bipolar gate arrays 
Standard cells. 

Customer support and customer CAE training for ASIC designs 
are available through the following FMI design centers: 

San Jose 

Dallas 

Atlanta 

Chicago 

Boston. 

Microcomputer and communications prpducts offered by ICD 
include the following: 

4-bit MCUs 
8- and 16-bit MPUs 
SCSI and controllers 
DSPs 

Prescalers 

Ws. 


16-4 



Introduction to Fujitsu (Continued) 


Fujitsu Microelectronics, Inc. (Continued) 

FMI’s manufacturing divisions are in San Diego, California and 
Gresham, Oregon. The San Diego Manufacturing Division 
assembles and tests memory devices. In 1988, FMl opened the 
Gresham Manufacturing Division to manufacture ASIC products. 
This facility, when completed, will have one million square feet 
of manufacturing—the largest Fujitsu manufacturing plant outside 
Japan. 

FMI’s subsidiary, Fujitsu Components of America, markets 
connectors, keyboards, plasma displays, relays, and hybrid ICs. 


Fujitsu Mikroelektronik GmbH (European Sales Center) 

Fujitsu Mikroelektronik GmbH (FMG) was established in June, 
1980, in Frankfurt, West Germany, and is a wholly-owned 
subsidiary of Fujitsu Limited, Tokyo. FMG is the sole representa¬ 
tive of the Fujitsu Electronic Device Group in Europe. The wide 
range of ICs, LSI memories, microprocessors, and ASIC 
products are noted throughout Europe for design excellence and 
unmatched reliability. Branch offices are located in Munich, 
London, Paris, Stockholm, and Milan. 


Fujitsu Microelectronics Ireland, Ltd. (European Production Center) 

Fujitsu Microelectronics Ireland, Ltd. (FME) was established in 
1980 In the suburbs of Dublin as Fujitsu’s European Production 
Center for integrated circuits. FME assembles DRAMs, EPROMs, 
and other LSI memory products. 





Introduction to Fujitsu (Continued) 


Fujitsu Microelectronics, Ltd. (European Design Center) 

Fujitsu Microelectronics, Ltd., Fujitsu’s European VLSI Design 
Center, opened in October of 1983 in Manchester, England. The 
Design Center is equipped with highly sophisticated CAD 
systenns to ensure fast and reliable processing of input data. An 
experienced staff of engineers is available to assist in all phases 
of the design process. 


Fujitsu Microelectronics Pacific Asia Ltd. (Asian/Oceanian Sales Center) 

Fujitsu Microelectronics Pacific Asia Ltd. pMP) opened in August 
1986 in Hong Kong as a wholly-owned Fujitsu subsidiary for sales 
of electronic devices to Asian and Southwest Pacific markets. 


® Ethernet is a registered trademark Of Xerox Corporation. ® EtherStar is a trademark of Fujitsu Microelectronics, Inc. 
® StarLAN is a trademark of AT&T. 



■ Headquarters Locations 


WORLD HEADQUARTERS 

Fujitsu Limited 
Furukawa Sogo Bldg. 

6-1 Marunduchi 2-chome 
Chiyoda-ku, Tokyo 100 
Japan 

Tel: 0118132163211 
TWX: 781-228833 

USA HEADQUARTERS 

Fujitsu Microelectronics, Inc. 
3545 North First Street 
San Jose, CA 95134-1804 
USA 

Tel: (408) 922-9000 
FAX: (408) 432-9044 
TWX: 910-338-0190 


EUROPEAN HEADQUARTERS 

Fujitsu Mikroelektronik GmbH 
Lyoner Strasse 44-48 
Arabella Centre 9. OG 
D-6000 Frankfurt 71 
Federal Republic of Germany 
Tel: 496966320 
Telex: 441963 
FAX: 069-6632122 


PACIFIC ASIA HEADQUARTERS 

Fujitsu Microelectronics 
Pacific Asia Limited 
805 Tsimshatsui Centre 
West Wing 

66 Mody Road, Tsimshatsui East 
Kowloon, Hong Kong 
Tel: 85237320100 
Telex: 31959 FUJIS HX 
FAX: 3-7227984 
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■ Sales Office Locations — USA 


NORTHERN CALIFORNIA 
Fujitsu Microelectronics, Inc. 
10600 N. DeAnza Blvd. 

Suite 225 

Cupertino, CA 95014 
Tel: (408) 996-1600 
FAX: (408) 725-8746 

SOUTHERN CALIFORNIA 
Fujitsu Microelectronics, Inc. 
Century Centre 
2603 Main Street 
Suite 510 
Irvine, CA 92714 
Tel: (714) 724-8777 
FAX: (714) 724-8778 

Fujitsu Microelectronics, Inc. 
5330 Carroll Canyon Road 
Suite 206 

San Diego, CA 92121 
Tel: (619) 452-3717 
FAX: (619) 587-0507 

GEORGIA 

Fujitsu Microelectronics, Inc. 
3500 Parkway Lane 
Suite 210 

Ncrcross, GA 30032 
Tel: (404) 449-8539 
FAX: (404) 441-2016 

ILLINOIS 

Fujitsu Microelectronics, Inc. 
One Pierce Place 
Suite 910 

Itasca, IL 60143-2681 
Tel: (312) 250-8580 
FAX: (312) 250-8591 


MASSACHUSETTS 
Fujitsu Microelectronics, Inc. 

75 Wells Avenue 
Suite 5 

Newton Centre, MA 02159-3251 
Tel: (617) 964-7080 
FAX: (617) 964-3301 


MINNESOTA 

Fujitsu Microelectronics, Inc. 
3460 Washington Drive 
Suite 209 

Eagan, MN 55122-1303 
Tel: (612) 454-0323 
FAX; (612) 454-0601 

NEW JERSEY 
Fujitsu Microelectronics, Inc. 
Horizon Corporate Center 
3000 Atrium Way 
Suite 100 

Mt. Laurel, NJ 08054 
Tel: (609) 727-9700 
FAX: (609) 727-9797 


NEW YORK 

Fujitsu Microelectronics, Inc. 

601 Veterans Memorial Highway 
Suite P 

Hauppauage, NY 11788-1054 
Tel: (516) 361-6565 
FAX: (516) 361-6480 


OREGON 

Fujitsu Microelectronics, Inc. 
5285 SW Meadows Road 
Suite 222 

Lake Oswego, OR 97035-9998 
Tel: (503) 684-4545 
FAX; (503) 684-4547 

TEXAS 

Fujitsu Microelectronics, Inc. 
14785 Preston Road 
Suite 670 
Dallas, TX 75240 
Tel: (214) 233-9394 
FAX; (214) 386-7917 






■ Distributors - USA 


Alabama 

Marshall Industries 
3313 S. Memorial Highway 
Suite 121 

Huntsville, AL 35801 
(205) 881-9235 

Arizona 

Insight Electronics 
1515 W. University Drive 
Suite 103 

Tempe, AZ 85281 
(602) 829-1800 

Marshall Industries 
9830 S. 51st Street 
Suite B121. 

Phoenix, AZ 85044 
(602) 496-0290 

California 

Image Electronics 

9410 Topanga Canyon Road 

Suite 103 

Chatsworth, CA 91311 
(818) 407-8850 

Image Electronics 
1342 Bell Avenue 
Tustin, CA 92680 
(714) 259-0900 

Insight Electronics 
28035 Dorothy Drive 
Suite 220 

Agoura, CA 91301 
(818) 707-2100 

Insight Electronics 
3505 Cadillac Ave. 

Suite El 

Costa Mesa, CA 92626 
(714) 556-6890 

Insight Electronics 
6885 Flanders Drive 
Suite G 

San Diego, CA 92126 
(619) 587-99757 

Marshall Industries 
9710 Desoto Ave. 
Chatsworth, CA 91311 
(818) 407-4100 

Marshall Industries 
9674 Telstar Ave. 

El Monte, CA 91731 
(818) 459-5500 

Marshall Industries 
One Morgan 
Irvine, CA 92718 
(714) 458-5308 


Marshall Industries 
336 Los Coches Stret 
Milpitas, CA 95035 
(408) 942-4600 

Marshall Industries 
3039 Kilgore Ave. 

Rancho Cordova, CA 95670 
(916) 635-9700 

Marshall Industries 
10105 Carroll Canyon Road 
San Diego, CA 92131 
(619) 578-9600 

Merit Electronics 
2362A Qume Drive 
San Jose, CA 95131 
(408) 434-0800 

Western Microtechnology 
1637 North Brian 
Orange, CA 92667 
(714) 637-0200 

Western Microtechnology 
6837 Nancy Ridge Drive 
San Diego, CA 92121 
(619) 453-8430 

Western Microtechnology 
12900 Saratoga Ave. 

Saratoga, CA 95070 
(408) 725-1660 

Colorado 

Marshall Industries 
12351 Grant Road 
Suite A' 

Thornton, CO 80241 
(303) 451-8383 

Connecticut 

Marshall Industries 
20 Sterling Drive. 

Wallingford, CT 06492 
(203) 265-3822 

Milgray 

378 Boston Post Road 
Orange, CT 06477 
(203) 795-0711 

Florida 

Etek Electronics 
1490 N.W. 79th Ave. 

Miami, FL 33126 
(305) 593-1188 

Marshall Industries 
380 S. Northlake Blvd 
Suite 1024 

Altamonte Springs, FL 32701 
(407) 767-8585 


Marshall Industries 
2700 W. Cypress Creek Rd. 
Suite 106 

Ft. Lauderdale, FL 33309 
(305) 977-4880 

Marshall Industries 
4205 34th Street, SW 
Orlando, FL 32805 
(305) 841-1878 

Milgray Electronics 
1850 Lee Road 
Suite 104 

Winter Park, FL 32789 
(407) 647-5747 

Reptron Electronics 
33320 N.W. 53rd Street 
Suite 206 

Ft. Lauderdale, FL 33309 
(305)735-1112 

Reptron Electronics 
14501 McCormick Drive 
Tampa, FL 33626 
(813) 855-4656 

Georgia 

Marshall Industries 
5300 Oakbrook Pkwy 
Suite 146 

Norcross, GA 30093 
(404) 923-5750 

Milgray Electronics 
3000 N. Woods Parkway 
Suite 270 

Norcross, GA 30071 
(404) 446-9777 

Reptron Electronics 
3040 H Business Park Drive 
Norcross, GA 30071 
(404) 446-1300 

Illinois 

Classic Components 
3336 Commercial Ave, 
Northbrook, IL 60062 
(312) 272-9650 

Marshall Industries 
50 E. Commerce Dr. 

Suite I 

Schawmburg, IL 60173 
(312) 490-0155 

Milgray Electronics 
765 Route 83 
Suite 123 

Bensenville, IL 60108 
(312) 350-0490 
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■ Distributors — 


Reptron Electronics 
1000 E State Hwy 
Suite K 

Schaumburg, IL 60173 

(312) 882-1700 

Indiana 

Marshall Industries 
6990 Corporate Drive 
Indianapolis, IN 46278 
(317) 297-0483 

Kansas 

Marshall Industries 
8321 Melrose Drive 
Lenexa, KS 66214 
(913) 492-3121 

Milgray Electronics 
6901 W. 63rd Street 
Overland Park, KS 66202 
(913) 236-8800 

Maryland 

Marshall Industries 
2221 Broadbirch 
Suite G 

Siiver Springs, MD 20910 
(301) 622-1118 

Milgray Electronics 
9801 Broken Land Parkway 
Columbia, MD 21045 
(301)995-6169 

Vantage Eiectronics 
6925 R. Oakiand Mlils Road 
Columbia, MD 21045 
(301) 720-5100 

Massachusetts 

interface Electronics 
228 South Street 
Hopkinton, MA 01748 
(617) 435-6858 

Marshall Industries 
33 Upton Drive 
Wilmington, MA 01887 
(617) 658-0810 

Milgray Electronics 
187 Ballardville Street 
Wilmington, MA 01887 
(617) 657-5900 

Western Microtechnology 
20 Blanchard Road 9 Corp. PI 
Burlington, MA 01803 
(617) 273-2800 

Michigan 

Calder Electronics 
4245 Brockton Drive, S.E. 
Grand Rapids, Ml 49508 
(616) 698-7400 


USA (Continued) 


Marshall Industries 
31067 Sohoolcraft Rd. 
Livonia, Ml 48150 

(313) 525-5850 

Reptron Electronics 
34403 Glendale 
Livonia, Ml 48150 

(313) 525-2700 

Minnesota 

Marshall Industries 
3955 Annapolis Lane 
Plymouth, MN 55447 
(612) 559-2211 

Reptron Electronics 
5929 Baker Road 
Minnetonka, MN 55345 
(612) 938-0000 

Missouri 
Marchall Industries 
12774 Boenker 
Bridgeton, MO 63044 

(314) 291-4650 

New Jersey 

Marshall Industries 
101 Fairfield Road 
Fairfield, NJ 07006 
(201) 882-0320 


Marshall Industries 
158 Gaither Drive 
Mt. Laurel, NJ 08054 
(609) 234-9100 


Milgray Electronics 

3002 Grsentres Exec. Campus 

Suite B 

Marlton, NJ 08053 
(609) 983-5010 

Vantage Electronics 
23 Sebago Street 
Clifton, NJ 07013 
(201) 777-4100 


New York 
JACO Electronics 
145 Oser Avenue 
Hauppauge, NY 11788 
(517) 273-1860 

Marshall Industries 
275 Oser Ave. 
Hauppauge, NY 11788 
(516) 273-2424 

Marshall Industries 
129 Brown Street 
Johnson City, NY 13790 
(607) 798-1611 


Marshall Industries 
1280 Scottsville Road 
Rochester, NY 14624 
(716) 235-7620 

Mast Distributors 
95 Oser Avenue 
P.O, Box 12248 
Hauppauge, NY 11788 
(516) 273-4422 

Micro Genesis 
215 Marcus Boulevard 
Hauppauge, NY 11788 
(516)273-2600 

Milgray Electronics 
77 Schmidt Blvd. 
Farmingdale, NY 11735 
(516) 420-9800 


Milgray Electronics 
1200A Scottsville Rd. 
Rochester, NY 14624 
(716) 235-0830 

Rome Electronics 
216 Erie Boulevard, E. 
Rome, NY 13440 

(315) 337-5400 


Vantage Electronics 
1041G West Jericho Turnpike 
Smithtown, NY 11787 
(516) 543-2030 

North Carolina 

Marshall Industries 
5224 Greens Dairy Road 
Raleigh, NC 27604 
(919) 878-9882 


Ohio 

Marshall Industries 
30700 Bain Bridge Road 
Unit A 

Solon, OH 44139 
(216) 248-1788 


Milgray Electronics 
6155 Rockside Road 
Cleveland, OH 44131 , 

(216) 447-1520 

Marshall Industries 
3520 Park Center Drive 
Dayton, OH 45414 
(513) 898-4480 

Reptron Electronics 
404 E. Wilson Bridge Road 
Suite A 

Worthington, OH 43085 
(614) 436-6675 
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Distributors — USA (Continued) 


Oklahoma 

Marshall Industries 

Washington 

Radio Inc. 

2045 Chenault 

Marshall Industries 

1000 South Main 

Carrollton, TX 75006 

11715 N. Creek Parkway 

Tulsa, OK 74119 

(214) 233-5200 

Suite 112 

(918) 587-9123 


Bothell, WA 98011 


Marshall Industries 

(206) 486-5747 

Oregon 

7250 Langtry 


Marshall Industries 

Houston, TX 77040 

Western Microtechnology 

8333 S.W. Circus Drive 

(713) 895-9200 

14636 NE 95th Street 

Beaverton, OR 97005 


Redmond, WA 98052 

(503) 644-5050 

Milgray Electronics 

(206) 881-6737 

Western Microtechnology 

17060 Dallas Parkway 

Suite 105 

Wisconsin 

1800 N.W. 169th Place 

Dallas, TX 75248 

Suite B300 

Beaverton, OR 97006 

(214) 248-1603 

Classic Components 

2925 S. 160th Street 

(503) 629-2082 

Utah 

New Berlin, Wl 53151 

(414) 786-5300 

Texas 

Marshall Industries 


Insight Electronics 

466 Lawndale Drive 

Marsh Electronics 

2050 N. Collins Blvd. 

Suite C 

1563 S. 101st Street 

Suite 115 

Salt Lake City, UT 84115 

Milwaukee, Wl 53214 

Ricxhardson, TX 75080 

(801) 485-1551 

(414) 475-6000 

(214) 783-0800 

Milgray Electronics 

Marshall Industries 

Marshall Industries 

4190 S. Highland Drive 

20900 Swenson Drive 

8504 Cross Park Drive 

Suite 102 

Suite 150 

Austin, TX 78758 

Salt Lake City, UT 84124 

Waukesha, Wl 53186 

(512) 837-1991 

(801)261-1888 

(414) 797-8400 
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M Representatives — USA 


Alabama 

The Novus Group, Inc. 

2905 Westcorp Blvd. 

Suite 120 

Huntsville, AL 35805 
Tel; (205) 534-0044 
FAX: (205)-534-0186 
TWX: 62849023 

California 

Harvey King, Inc. 

6393 Nancy Ridge Drive 
San Diego, CA 92121 
Tel: (619) 587-9300 
FAX: (619) 587-0507 
TWX: 910-380-3305 

Hi-Tech Rep Company 
31332 Via Colinas 
Suite 109 

Westlake Village, CA 91362 
Tel: (818) 706-2916 
FAX: (818) 706-2178 
TWX: 910-380-3055 

Hi-Tech Rep Compnay 
1111 El Camino Real 
Suite 104 
Tustln, CA 92680 
Tel: (714) 730-9561 
FAX: (714) 730-9585 
TWX: 510-100-0890 

Norcomp, Inc. 

3350 Scott Blvd. 

Santa Clara, CA 95054 
Tel: (408) 727-7707 
FAX: (408) 986-1947 
TWX: 510-600-1477 

Norcomp 

12977 Brummer Way 
Grass Valley, CA 95949 
Tel: (916) 268-3551 
FAX; (916) 268-3530 

Colorado 

Front Range Marketing 
3100 Arapahoe Road 
Suite 404 

Boulder, CO 80303 
Tel: (303) 443-4780 
FAX: (303) 447-0371 
TWX; 910-940-3442 

Connecticut 

Conntech Sales, Inc. 

182 Grand Street 
Suite 324 

Waterbury, CT 06702 
Tel: (203) 754-2823 
FAX: (203) 573-0538 


Florida 

Semtronic Associates, Inc. 
657 Maitland Avenue 
Altamonte Springs, FL 32701 
Tel: (407) 831-8233 
FAX: (407) 831-2844 
TWX; 810-854-0321 


Semtronic Associates,' Inc, 
1467 S. Missouri Avenue 
Clearwater, FL 33516 
Tel; (813) 461-4675 
FAX: (813) 442-2234 


Semtronic Associates, Inc. 
3471 N.W. 55th Street 
Ft. Lauderdale, FL 33309 
Tel; (305) 731-2484 
FAX: (305) 731-1019 


Georgia 

The Novus Group, Inc. 
6115-A Oakbrook Pkwy 
Norcross, GA 30093 
Tel: (404) 263-0320 
FAX: (404) 263-8946 
TWX: 910-380-6330 


Associated Electronic Marketing 
4001 Shady Oak Drive 
Marion, lA 52302 
Tel: (319) 377-1129 


Idaho 

Cascade Components 
2710 Sunrise Rim Road 
Suite 130 
Boise, ID 83705 
Tel: (208) 343-9886 
FAX: (208) 343-9887 


Illinois 

Beta Technology 
501 Mitchell Road 
Glendale Heights, IL 60139 
Tel: (312) 790-9886 
FAX: (312) 790-4078 


Indiana 

Fred Dorsey & Associates 
3518 Eden Place 
Carmel, IN 46032 
Tel: (317) 844-4842 
FAX: (317) 844-4843 


Fred Dorsey & Associates 
6916 Mohican Trait 
Fort Wayne, IN 46808 
Tel: (219) 436-1947 
FAX: (219) 436-1947 

Iowa 

Eiectromec Sales 
1500 2nd Avenue 
Suite,205 

Cedar Rapids, lA 52403 
Tel: (319) 362-6413 
FAX: 319-362-6535 
TWX: 910-525-1342 

Kansas 

Associated Electronic Marketing 
8859 Long Street 
Lenexa, KS 66215 
Tel: (913)888-0022 
FAX: 913-888-0136 


Maryland 

Arbotek Associates 
102 W. Joppa Road 
Towson, MD 21204 
Tel: (301) 825-0775 
FAX: (301)337-2781 
TWX: 710-862-1874 

Massachusetts 

Mill-Bern Associates 
2 Mack Road 
Woburn, MA 01801 
Tel; (617) 932-3311 
FAX: (617) 932-0511 
TWX: 710-332-0077 


Michigan 

Com-Tek Sales, Inc. 
285 James Street 
Suite E 

Holland, Ml 49424 
Tel: (616) 399-7273 
FAX: (616) 399-9579 


Com-Tek Sales, Inc. 
40053 Crosswinds 
Novi, Ml 48050 
Tel: (313) 344-1409 

Minnesota 

Eiectromec Sales 
1601 E. Highway 13 
Suite 200 

Burnsville, MN 55337 
Tel: (612) 894-8200 
FAX: (612) 894-9352 
TWX: 910-576-0232 
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■ Representatives — USA (Continued) 


Missouri 

Associated Electronic Marketing 
11520 St. Charles Rock Rd. 
Suite 131 

St. Lcuis, MO 63044 
Tel: (314) 298-9900 
FAX: (314) 298-8660 
TLX: 62902803 


New Jersey 

BQR Associates 
Evesham Commons 
525 Route 73, Ste 100 
Marl ton, NJ 08053 
Tel: (609) 983-1020 
FAX: (609) 983-1879 
TWX: 710-940-1358 


Technical Applications & Marketing 
91 Clinton Road 
Suite ID 

Fairfield, NJ 07006 
Tel; (201)575-4130 
FAX: (201) 575-4563 
TWX: 62327040 


Quality Components 
3343 Harlem Road 
Buffalo, NY 14225 
Tel: (716) 837-5430 
FAX: (716) 837-0662 
TWX: 910-380-2126 


North Carolina 

The Novus Group, Inc. 
5337 Trestlewood Lane 
Raleigh, NC 27601 
Tel: (919) 833-7771 
FAX: (919) 856-1644 
TWX; 510-600-0558 


Ohio 

J.R. Thornberry Company 
32915 Aurora Road 
Solon, OH 44139 
Tel: (216) 248-4995 
FAX: (216) 248-0026 


J. R. Thornberry Company 
2145 Shawnmont Court 
Dublin, OH 43017 
Tel: (614) 792-5171 


New Mexico 

FP Sales 

3817 Hawkins, NE 
Albuquerque, NM 87109 
Tel: (505) 345-5555 
TWX: (510) 101-2435 


Oregon 

L-Squared Limited 
15234 NW Greenbrier Pkwy 
Beaverton, OR 97006 
Tel: (503) 629-8555 
FAX: (503) 645-6196 
TWX: 910-464-0015 


Technical Marketing, Inc. 
2901 Wilcrest Drive 
Suite 139 

Houston, TX 77042 
Tel: (713) 783^497 
FAX: (713)783-5307 
TWX: 510-100-9699 

Technical Marketing, Inc. 
1315 Sam Bass Circle 
Suite B-3 

Round Rock, TX 78681 
Tel: (512)244-2291 
FAX: (512) 338-1596 
TWX: 62923437 

Utah 

Front Range Marketing 
7050 Union Park Center 
Suite 440 

Midvale, UT 84047 
Tel: (801) 566-2500 
FAX: (801) 566-2951 

Virginia 

Arbotek Associates 
2201 Angus Road 
Suite 14 

Charlottesville, VA 22901 
Tel: (804) 971-5736 

Washington 

L-Squared Limited 
105 Central Way 
Suite 203 

Kirkland, WA 98033 
Tel: (206) 827-8555 
FAX: (206) 828-6102 


New York 


Texas 


Wisconsin 


Quality Components 
116 Fayette Street 
Manlius, NY 13104 
Tel: (315) 682-8885 
FAX: (315) 682-2277 
TWX: 910-997-1313 


Technical Marketing, Inc. 
3320 Wiley Post Road 
Carrollton, TX 75006 
Tel: (214) 387-3601 
FAX; (214) 387-3605 
TWX: (910) 860-5158 


Beta Technology 
9401 W. Beloit Street, 
Suite 304C 
Milwaukee, Wl 53227 
Tel: (414) 543-6609 
Fax: (414) 543-9288 




■ Distributors — Canada 


Carsten Electronics 
3791 Victoria Park Ave Unit 1. 
Scarborough, Ont. M1W 3K6 
(416) 495-7705 


ITT Industries 

11380 Braeside Drive, S. W. 
Calgary, Alta. T2W 3E1 
(403) 251-5888 


ITT Industries 
11680-170th Street 
Edmonton, Alberta T5S 1J7 
(403) 451-4001 


ITT Industries 
3455 Gardner Court 
Burnaby, B. C. V5G 407 
(604) 291-8866 


ITT industries 
780 Century Street 
Winnipeg, Manitoba R3H 0M1 
(204) 786-8401 


ITT Industries 
456 St. George Street 
Moncton, New Brunswick 
E1C 1X9 
(506) 857-8011 

ITT Industries 
#109-11 Morris Drive 
Burnside Industrial Park, 
Dartmouth, N. S. B3B 1M2 
(902) 465-2350 

ITT Industries 

300 North Rivermede Road 
Concord, ON LAX 2Z4 
(416) 736-1114 

ITT Industries 
21OC Colonnade Road 
Nepean, Ontario K2E 7L5 
(613) 226-7406 

ITT Inudstries 
22295 Halpern Street 
Vi He St. Laurent, Quebec 
H4S 1S3 
(514) 335-7697 


M Representatives ^ Canada 


Pipe Thompson Limited 
5468 Dundas Street W. 
Suite 206 

Islington, Ontario M9B 6E3 
Tel" (416) 236-2355 
Fax: (416) 236-3387 


Pipe Thompson Limited 
RR2 North Gower 
Ottawa, Ontario KOZ 2T0 
TsI: (613) 258-406? 

Fax: (613) 258-7648 


ITT Industries 
209-3521 8th Street East 
Saskatoon, Saskatchewan 
S7H 0W5 
(306) 933-2888 


Milgray Electronics 
150 Consumers Road 
Suite 502 
Toronto, ON 
(416) 756-4487 


Space Electronics 
5651 Rue Ferrier Street 
Montreal, Quebec H4P 2KS 
(514) 697-8676 


Space Electronics 
1695 Boundry Road 
Vancouver, BC V5K 4X7 
(604) 294-1166 
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■ Sales Office Locations — Europe 


France 

Fujitsu 

Immeuble le Trident 
3-5, Voie Feiix Eboue 
F-94024 Creteli Cedex 
Tel: 142078200 
Telex: 62861 
FAX: 142077933 


North Germany 

Fujitsu Mikroeiektroniks GmbH 
Lyoner Strasse 44-48 
Arabeila Center 9. OG 
D-6000 Frankfurt 71 
Tel: 06966320 
Telex: 441963 
FAX: 0696632122 


Italy 

Fujitsu Microelectronics Italia S.R.L, 

Centro Dlrezlonale Milanoflori 

Strada 4 - Palazzo A/2 

Tel: 28246170 

Telex: 318546 

FAX: 28246189 


Netherlands 

Fujitsu Mikroelektronik GmbH. 

Europalaan 6/B 

5623 LJ Eindhoven 

Tel: 40447440 

Telex: 59265 

FAX: 40444158 


South Germany 

Fujitsu Mikroelektronik GmbH 

Arbeostrasse 5 

D-8057 Eching 

Tel: 0893190910 

Telex: 5213905 

FAX: 08931909922 


Distributors 


Europe 


Austria 

Eljapex Handelsges. MBH 
Eitnergasse 6 
1232 Wien 
Tel: 222861531 
Telex: 112344 
FAX: 222863211200 

MHV/EBV Electronik 
Diefenbachgasse 35/6 
1150 Wien 
Tel: 222838519 
Telex: 134946 
FAX: 222838530 

Belgium 

Erlat 

83, Rue des Fraisiers 
4410 Herstal Vottem 
Tel: 41271993 
Telex: 41782 
FAX: 41278085 

MHV/EBV Electronik 
Excelsiorlaan 35 
Avenue Excelsior 35 
1930 Zaventem 
Tel: 27209936 
Telex: 62590 
FAX: 27208152 


Denmark 

Nordisk Elektronik AS 
Transformervej 17 
2370 Herlev 
Tel: 2842000 
Telex: 35200 
FAX: 2921552 

Finland 

OY Comdex 
Itaelahdenkatu 21 
00210 Helsinki 21 
Tel: 80670277 
Telex: 125876 
FAX: 80674886 

France 

D P A 

12 Avenue des Pres 

78180 Montigny le Bretonneux 

Tel: 130575040 

Telex: 689423 

FAX: 130571863 


Sweden 

Fujitsu Nordic AB 
Torggatan 8 
17154 Solna 
Tel: 87646365 
Telex: 13411 
FAX: 280345 


United Kingdom 

Fujitsu Microelectronics Ltd. 

Hargrave House 

Belmont Road 

Maidenhead 

Berkshire SL6 6NE 

Tel: 62876100 

Telex: 848955 

FAX: 628781484 


Microram 

6. Rue de Corbusier 
Silic 424 

94583 Rungis Cedex 
Tel: 0033146868170 
Telex: 042265909 
FAX: 0033145605549 

Germany 

Eljapex GmbH 
Karl-Benz-Strasse 5-8 
7890 Walsdhut-Tiengen 2 
Tel: 0774161650 
Telex: 0774164197 

MHV Micro Halbleiter 
Jaegerweg 10 
8012 Ottobrunn 
Tel: 0896096068 
Telex: 5213807 
FAX: 0896093758 
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■ Distributors — Europe (Continued) 


Italy 

Undis Group Bologna 
Malpassi srI 
Via Baravelli, 1 
40012 Calderara de Reno 
Tel: 051727262 
Telex: 583118 
FAX: 051727515 

Undis Group Torino 
PCM SnC 
Via Piave 54/B 
10099 Rivoli 
Tel: 0119632256 
FAX: 0119534238 

Netherlands 

MHV/EBV Elektronik 
Planetenbaan 2 
3606 AK-Maarssenbroek 
Tel: 346562353 
Telex: 76089 
FAX: 346564277 

P & T Electronics B. V. 

Esse Baan 77 

2900 LJ Capelle A/D Ijssel 

Tel: 104501444 

Telex: 26096 

FAX: 104507092 


Norway 

Odin Electronics AS 
EDV Griegsvei 2 
1472 Fjellhamar 
Tel: 02703730 
Telex: 19732 
FAX: 2700310 

Spain 

Comelta S.A. 

C/Pedro IV 
84 5PL 

08005 Barcelona 
Tel: 33007712 
Telex; 33005156 
FAX: 51934 

Comelta S.A. 

Emilio Munoz 41 
Nave 1-1-2 
28037 Madrid 
Tel: 17543001 
Telex: 42007 
FAX: 17542151 

Sweden 

Martinsson Elektronik AB 
Instrumentvagen 16 
Box 9060 
12609 Hagersten 
Tel: 087440300 
Telex: 13077 
FAX: 87443403 


Switzerland 

Eijapex AG 
Hardstrasse 72 
5430 Wettingen 
Tel: 56275777 
Telex: 58068 
FAX: 56261486 

United Kingdom 

Hawke Components 
Amotex House 
45 Hanworth Road 
Sunbury on Thames 
Middlesex 
TW16 5DA 
Tel: 119797799 
Telex: 923592 
FAX: 932787333 

Pronto Electronic Systems Ltd. 

City Gate House 

399/425 Eastern Avenue 

Gant Hills 

Essex IG2 6RL 

Tel: 15546222 

Telex: 8954213 


B Representatives — Europe 


Finland 

Gadelius OY 
Kaupintie 18 
00440 Helsinki 
Tel; 805626644 
Telex: 124804 
FAX: 805626196 
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■ Sales Office Locations — Pacific Asia 


Taiwan 

Fujitsu Microelectronics Pacific Asia 
Limited 

1906 No. 333 Keelung Road Sec, 1 
Taipei, Taiwan 10548 
Republic of China 
Tel: 027576548 
Telex: 17312 FMPTPI 
FAX: 027576571 


H Distributors — 


Hong Kong 

Famint Ltd. 

Room 1502, No. Ill Leighton Road 
Causeway Bay, Hong Kong 
Tel: 5-760130 / 5-760146 
FAX: 5-765619 

Tektron Electronics Ltd. 

1702, Bank Centre, 636 Nathan Road 

Kowloon, Hong Kong 

Tel: 3-880629 

Telex: 38513 TEKHL 

FAX: 123-40746 / 3-7234029 

Singapore 

Cony Electronics PTE Ltd. 

10 Jalan Besar 03-25 
Sim Lim Tower 
Singapore 0820 
Tel: 2962111 
Telex: CONY RS34808 
FAX: 2960339 


Singapore 

Fujitsu Electronics PTE LTD. 
7500A Beach Road 
05-301/2, The Plaza 
Singapore 0719 
Tel: 2961818 
Telex: RS5573 FESPL 
FAX: 2981571 


Pacific Asia 


Famint Electronics Ltd. 

7500A Beach Road, 01/302 

The Piaza 

Singapore 0719 

Tel: 2984566 

Telex: RS37295 FAMINT 

FAX: 2972597 

Taiwan 

Advance Microelectronics Co., Ltd. 
5/F., No. 51 Tien Tsin Street 
Taipei, Taiwan, 

Republic of China 
Tel: (02) 5613361 
Telex: 12284 ADVMICRO 
FAX: (02) 5635958 


Fametech Inc. 

2/F, No. 298, Sec. 5 
Nanking E. Road 
Taipei, Taiwan, 

Republic of China 
Tel: (02) 7670101 
Telex: 27271 COMMOTEK 
FAX: (02) 7617743 

Famint Co,, Ltd. 

Room 9-3, 9/F. No. 106 Sec. 2 
Chang An East Road, 

Taipei, Taiwan 
Republic of China 
Tel: (02) 5051963 
FAX: (02) 5080385 


i'S 

|| 


I 



16-17 



H Representatives — Pacific Asia 


Australia 

Pacific Microeiectronics PTY LTD. 

Suite?, 1st Floor, Westleigh Centre 
Eucalyptus Drive, Westleigh N.S.W. 2120 
Australia 

Phone: 2-481-0065 
FAX: 2-484-4460 


Korea 

KML Corporation 

3RD/F, Bangbae Station Bldg, 

981-15 Bangbae 3-Dong 

Shucho-gu, Seoul 

C.P.O. Box 7981 

Korea 

Tel: 2-5332011/6 
Telex: K25981 KMLCORP 
FAX: 2-533-2986 
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M Representatives - Mexico 


Panamtek 
Cienfuegos #651 
Col. Lindavista 
07300 Mexico, D.F. 

Tel: (5) 686-84-43 
Fax: 011 52 36 303115 
TLX: 1773470 ONVIME 


M Representatives - Puerto Rico 


Semtronic Associates 
Mercantll Plaza Building 
Suite 816 

Hato Rey, Puerto Rico 00918 
Tel: (809) 766-0700 












NMOS DRAMS 


CMOS DRAMS 

MOS Application-Specific RAMs 
MOS RAM Modules 
High-speed CMOS SRAMs 
Low-Power CMOS SRAMs 

Application-Specific Static Memories 
NMOS Erasable PROMs 
CMOS Erasable PROMs 
CMOS One-Time PROMs 

CMOS EEPROMs 
NMOS Non-Volatile RAMs 
CMOS Mask ROMs 
Quality and Reliability 
Ordering Information 
Sales Information 




